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DO-IT-YOURSELF FANS | 
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about the house. 
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If that “Minor Project” 
Suddenly Became a Major Accident... 


could your family pay the bills? 


Sure —the accidents you hear or read about 
“always happen to someone else.” 


But what if just once that “someone else” turned 
out to be YOU? Could your family meet the extra 
expenses (and possible loss of income, too!) that 
inevitably arise when an accident puts the bread- 
winner out of action? 


Not many families could... 

That's why we now urge you to investigate the 
many benefits Commercial Travelers’ accident 
protection offers its more than 237,000 members 
... BROAD-COVERAGE PROTECTION that 
pays up to $15,000 for accidental loss of life, sight 
or limbs; $75 per week for total loss of time for 
as long as two full years... DIRECT, AT-COST 
PROTECTION that can save you up to 334% 
of the cost of similar individual protection offered 
by other leading companies. 


Yes, You can Save up to 334% 

on Accident Insurance ! 

And here's why: 

1, We are a non-profit, cooperative Accident 


Association, operating solely for the benefit 
of our members, personally, DIRECT at cost. 


2, Our charges are based only on the full cost of 
insurance: protection, necessary reserves and 
actual operating expenses. 


3, We do not accept everybody — our members 
* must be employed in low-hazard, “preferred- 
risk” occupations. Thus, our members are 
not penalized for the higher accident rate in 
more hazardous occupational groups. 


PIONEERS IN PERSONAL PROTECTION SINCE 1 


All kinds of accidents covered... 
without any exception other than suicide, w4 
insurrection, riot, military war service or as pil 
or paid crew member in any aircraft. All kinds 
civilian air passenger travel are covered; as ¢ 
hobbies, recreational hazards and myriad ot! 
avocational risks, 

3 PLANS AVAILABLE 


Pays from first day for each accident for as many as | 
weeks of total, or total and partial disability combin 
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may be receiving for the same accident, 
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or sight of both eyes, payable in addition 10 weekly 
demnity 


$15,000 $10,000 $5,000 
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$9.00 $6.00 $3.00 

its for joining — 18 to $4 inclusive. Only reducti 


Aget 
of accident insurance is 80% of death benefit at age 
Membership may be terminated at your option or ou 
We are licensed in both New York and Canada, 


Optional Sickness and Hospital 
and Surgical Benefits available 
—at modest extra cost. All coverages mentioned abd 


are for preferred-risk MEN — other low-cost covera| 
for WOMEN also explained in our FACTS booklet. 


‘Send the Card, But No Money — for informative book 
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PS Readers 


Detroit Does Him Proud 


My Home lies 50 miles from “town” 
over a jungle road. I drive a stock U.S. 
°55 wagon with oversize tires, hauling 
50-gal. drums of gasoline, kerosene and 
diesel fuel, plus bottles of oxygen and 
butane; and sometimes pull a trailer. 

T’ve bulldozed my way through mud 
holes, swamps and even small rivers, yet 
the grille and front bumper are in good 
condition. No comparable European car 
around here will take this abuse and still 
haul big payloads like my “behemoth.” 

I do all the servicing and repair and 
I’m amazed at the workmanship in my 
well-assembled mass of Detroit steel. A 
stateside buyer may not be interested in 
springs and shock absorbers, their brack- 
ets, shackles and hangers and how they 
are bolted, riveted or welded to the chas- 
sis. A missionary overseas is vitally con- 
cerned; he’ll drop to the showroom floor, 
assuming an Old Testament prophet’s 
prayer position, to take a good look for 
himself. 

P. W. PenveL, French Cameroun, Afr. 


Gets Bonus in Gasoline 
My sunscriPTion to your magazine was 
motivated by the section on car upkeep. 
It certainly paid off. After reading “Are 
You Wasting Money on Premium Gas?” 
{Oct.] I switched to regular and I now 
save on every tankful of gas. 
M. J. Novix, Richmond Hill, N-Y. 


The Dot on the Tire 

T’t_bet no one has had more trouble 
with tires than I, so “Taking the Trick- 
ery Out of Tire Ads” [Nov.] was sure 
welcome. I still have one question: 

I understand the manufacturers balance 
every tire and stamp a little dot or pointer 
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TALK BACK 


SN) 


on each so that the tire can be lined up 
with the valve stem when installed on 
the wheel. My friends tell me that no 
other balancing is necessary. Are these 
boys correct? 

Ivon S. Jarmon, Swansboro, N.C. 


The dot offers a rough means of tire 
placement to bring rim and tube into good 
position relative to one another. It does 
not insure perfect balance. 


Tired Antifreeze Okay, He Says 

I acree with most of what you say 
about “permanent” antifreeze [Nov.], 
but what about adding an inhibitor? 

I have used the same antifreeze for 
five years, adding a little each year. I 
leave it in the year around and in the 
spring and fall pour in a can of radiator 
protector. The radiator has never been 
cleaned or flushed. I replaced the radi- 
ator hose for the first time last spring, 
but all deterioration was on the outside. 

In my opinion, the entire cooling sys- 
tem is in fine shape and my 1952 De Soto 
V-8 runs as cool as when it was new. 

S. A. GuMMere, Indianapolis. 


He Cries Foul 


Tue fact that a highway patrol 
achieved a .19 accident rate as against 
1.51 for other fleet drivers [“How to De- 
fend Yourself on the Highway,” Sept.] 
doesn't prove to me that police are more 
expert drivers. I assume the police cars 
were readily identifiable as such. 


Few drivers will zoom onto a highway 
in front of a patrol car, tailgate one, or 
pass one unless the police are traveling 
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On tour or around town, drive with Quaker 
State. This pure Pennsylvania oil is tested 
24 hours a day in all types of engines. Skilled 
technicians check the oil’s strength and en- 
durance, its detergent action and tempera- 
ture range. In the labs—and out on the test 
track—Quaker State proves that it protects 
allmoving partsand stopsacidaction. Get this 
protection for your car with Quaker State! 


QUAKER STATE OIL REFIWING CORPORATION, OIL CITY, PA. 
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at well under the posted speed. And few 
passers will cut back too soon. 

Also, there’s a reduction in the move- 
ment of patrols during peak traffic with 
resulting jams. This keeps the police car 
safe from fender crinklers—a breed al- 
ways on the prowl for the rest of us. 

WaRREN MarsHatt, Floral Park, N.Y. 


Russia Goes for PS 


Dm you know that the Russian maga- 
zine Tekhnika Molodezhi (Technique for 
Youth) recently published a condensed 
translation of “Timetable to the Moon” 
[May, ’58]? They copied your drawings 
and added one of their own, showing men 
on the moon, 

What surprised me is that they gave 
you credit: “In the American magazine 
Porutar Scrence, a plan is described for 
gradually conquering the Moon . . .” I 
recall that about a year and a half ago 
the same magazine published a photo- 
graph of the Poputar Scrence earth-satel- 
lite model, claiming it as a Russian 
sputnik design. 

If this keeps up, the Russians may some 
day even give the United States credit for 
an invention. 

Geratp Fisuer, Princeton, N.J. 


Feller Needs a Friend 


I, Too, had a screw 
loose—in my _eye- 
glasses. Following in- 
structions [“Budget 
Savers,” Dec.], I 
made a little screw- 
driver out of a paper 
clip. Then I took off 
the glasses to tighten 
them up. Now I can’t . 
see the screw or the screwdriver. What do 
I do next? 

Howarp Jameson, Astoria, N.Y. 


Yeah, Who Drives Them? 


Crrrics of foreign cars might get as 
much amusement as I did from this lusty 
clout at cars with automatic transmis- 
sions, from the English magazine Home 
Mechanics. It might well be the British 
viewpoint on U.S. cars: 

“It is a weird experience to drive with 
no gear lever or clutch pedal and it is 
positively uncanny to feel the gears 
changing themselves—which they do ad- 
mirably. But while I am fascinated with 


FREE SAMPLE LESSON 


TER ert iat person, here's something thar will 
interest you. 

‘Not a magic formula—not a get-rich-quick scheme— 
but something more substantial, more practical. 

Of course, you need something more than just che 
desire to be an accountant. You've got to pay the price 
—be willing to study earnestly, thoroughly. 

Still, wouldn’e it be worth your while to sacrifice 
some of your leisure in favor of interesting home study 
—over a comparatively brief period? Always provided 
thar the rewards were good’-a salary ‘of $5,000 to 
$10,000 and up? 

An accountant’s duties are interesting, varied and of 
real worth to his employers. He has standing! 

Do you feel char such things aren't for you? Well, 
don't be too sure. Very possibly they can be! 

Why not, like so many before you, investigate 
LaSalle’s modern Problem Method of training for an 
Accounting position? 

Just suppose you were permitted to work in an 
accounting firm under the personal supervision of an 
expert accountant. Suppose, with his aid, you studied 
accounting principles and solved problems day by day 
cary ones at Srst—then more difficult ones. If you 
could do this—and could turn co him for advice as the 
problems became complex — soon 
you'd master them all, 

‘That's the training you follow in 

rinciple under the LaSalle Problem 
jethod. 


417 S. Dearborn St. 
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A Nice HOMg 


A CORRESPONDENCE INSTITUTION 
Dept. 2834 


want to be an accountant, Send me without obligation, Free Sample 
Lesson—also “Opportunites in Accounting. 


. 


You cover accounting from Basic Accounting right 
through Principles and Cost Accounting. As you go 
along, you absorb the principles of Accounting Sys- 
tems, Federal Income Tax, Certified Public Accountant 
Training, and prepare for the CPA examinations. 

Your progress is as speedy as you care to make 
depending on your own eagerness to learn and the time 
you spend in study. 

Will recognition’ come? The only answer, as you 
know, is that success does come to the man who is really 
trained. It’s possible your employers will notice your 
improvement in a very few weeks or months. Indeed, 
many LaSalle graduates have paid for their training — 
with increased earnings—before they have completed 
ie! For accountants, who are trained in organization 
and management, are the executives of the future, 


Get Free Sample Lesson—Also 
“Opportunities in Accounting” 


For your own good get all the facts about chis completely 
new snd modern accountng training, Wrte for Pree Sample 
Lesson—also latest book “Opporunides in Accounting.” 
They will prove that Accounting offers briliant futures to 
those who arent aftad of serious home study, and wil show 

the wide range of opportunities that exist 
tolay, No-cax or obligation, if you wae 
Epoticion of higher income, gretter pres- 
tibe and profestional standing «. . MAIL 


iE COUPON NOW! 


Chicago 5, Ill. 
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Auto Mechanics 


Now it’s easy fo le 


“America is short 100,000 auto mechanic 
mechanics mag 
more auto-repair shops,” a noted motor executive an- 


62 million vehicles are in 
Why let the lack of traini 
you from a better job, 
Pay, and lifetime security? No 
matter if your education is li 
ited—no matter how long you've 


spare you can earn as 
you Jearn—many students do. 


Chassis 
ir; ete. But get all the facts | 
irom two booklets we have ready 
for you. Be sure to mail coupon 
today for your tree copies. 


Get Experience Using Tune-Up Kit & Tools 


with taining) 


(ou alto. get technic 
indluding socket sets You sequire experience using kit 
cee MECHANICS: se bags FENDER HLDING 
is youre at no extra cost. Only CTT offers this extra choice 
ek get fully-rounded tentine ‘in all phases of mechanics. 
Many Students Earn Money as They ' Train | 
by taking part-time jobs in local shops or fixing cars “on 


thei ows." Aany make enough to pay all tulion nd buy | 
extra equipment. Some open shops, become independent. | 


Get Facts Now—Decide Later 
Your future is worth looking into, Get 


facts 29 inews opport 
fos, Mail coupon today” Conmereal 
‘raides Institute, Chicago 26, Il. 


MAIL TODAY 


FREE 
BOOKLETS 


3 CHICAGO 26, ILLINOIS 


Mil me your wo oppartuaity Becta: Big Maser 
in Auto Mechanics; ond Sample Lesson. Both FREE. 
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the ingenuity of these cars, I am surprised 
that there is a demand for this form of 
transmission. Surely it is a very medi- 
ocre driver who cannot handle the truly 
excellent modern gearbox? I cannot really 
believe those people who say that chang- 
ing gear the hard way is a tiring business 
that can lead to a fatigue point that is 
positively dangerous. So who buys these 
cars and why?” 
How do you like that! 
C. L. Jeroxp, Chicago. 


But THAT'S Propaganda! 

How come this country is so modest 
about advertising its scientific feats on 
postage stamps? As soon as the first 
sputnik appeared in space, Russia and 
all its satellite countries flooded the world 


with stamps glorifying their achievement. 
Their printing plants must have been all 
ready to roll the moment the sputnik 
went into orbit. 

T have yet to see a U.S. stamp showing 
our man-made moon, nor have I heard 


0 | 3 . 
anything of a stamp in preparation to 


commemorate the successful firing of the 


| Atlas ICBM in a 6,325-mile shot. Yet 


millions of pieces of mail from this coun- 
try pass through millions of hands on 
every continent. Each one could tell the 
story on the stickers in the upper right- 
hand corner—tiny international _bill- 
boards that cost the government nothing. 

C. L. Jameson, Hartford, Conn, 


Cooking with Gas! 

Poputar Science is on the magazine 
rack in our coffee lounge and among our 
employees you have a lot of satisfied cus- 
tomers. A very well thumbed copy is filed 
away each month to make room for the 
new one. 

‘The November issue brought with it an 
article that struck home to people in the 
gas business. Herbert O. Johansen’s “How 
Your Gas Meter Works” tells the story, 
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AT AMAZING LOW COST—TAKES MINUTES A DAY 


Revolutionary New Monthly “Progress Kits’ Develop the 


ES! Now — in your own home — you can 

master the fundamentals of success—pave the 
way to a richer life for yourself and your family. 
You can benefit from the most practical, scien- 
tific plan ever devised to help men increase 
their earning power. Others have paid hundreds 
of dollars to learn the tested and proven success 
secrets available ¢o you in this Program at the 
low cost of only a few pennies « day. 

‘The New Nelson Doubleday 
PERSONAL SUCCESS PROGRAM 
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Twig Kie p la’ euesl ees ee 
"There has never been anything like these “Progress 
Kip available (or compleenes, gutboriy aol 
tailed irep-by-sep guidance. Nothing has been fefe out 
‘The expere’ busiess leaders, prychologise and. edu. 
ators who planned the Program have included all the 
Know:low and wcnal praciice you need. Theie simplified 
‘ew selfioseruction method enables you to. gain prac: 
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to wane every 


'Memory-Trainer” Kit only 10¢ 
otto this new kind of personal achieve 
lelson Doubleday offers you a valuable 

"mpl ‘almose as a gift. You'll receive a remark 
abie"15,000, word ‘handbook "How To: Remember 
Names and Baces — chat gives you the secrets of profes: 
sional memory experts. Ia the first five pages youll 
earn one easy ‘cick that will double your memory 
ret — overmight. Soon your new “automatic memory’ 

or mames, face, facts ‘wlll win new friends, pain tec 


memory handbook co help You “learn by doing’ Sui 
ie in te ose eee =e wees your 
cy'se been scientifically ° 
2 ea lfe™ dimension “10” selfinuraction. 
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incrodyctory package for‘oly, 10¢. You will ceive & 
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Small shippiog cost each mon 
If you are pleased with your "90-day eral” and wish 
to femain in the Program, you will continue w receive 
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You stop whenever you like any time. followin 
‘Teil Membership. Mail the coupon today. The Nelson 
Bosbleday Personal Secs Program, Garden Cay. NY 
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HOW TO FIX ANY 
PART OF ANY CAR 


QUICKLY --EASILY--RIGHT/ 


7-DAY 
TRIAL 
Wires you're s berinner 


for an expert, mechanic — 
nr ean “breete through” 


inten direct 
“ithe Job is done! 


Mates MANUAL 


bavi 
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complete with diagrams, so that all who 
read it can readily understand. 
C. E. Srmancer, Training Ass't., 
Houston Natural Gas Corp., Houston. 


New Use for Old Copies 
‘Mt IN the market 
for some covers from 
your magazine. I 
want to use them on 
the walls of a room— 
instead of wallpaper. 
I've saved all my 
back issues for this 
purpose, but I’m still 
some short. Could I 
buy some covers 
only? 


Craruie GRAHAM, Ottawa, Ont. 


A few covers from spare copies are on 
the way. 


| PS Files Make Good Neighbors 


I am a real rooter for your Home Own- 
er’s Repair Section. Your ‘Materials 
File” on nails and your “Fix-It File” cov- 
ering masonry stains [Aug.] came in 
very handy to me and my neighbor. As 
far as we are concerned, they were pub- 


| lished at just the right time. 


Tony Surowic, Chicago. 


In ouR office we have a Bates stapler 
that’s exactly what Ronald K. Hering 
wants [“I’d like to see them make,” 
Nov.]. Our gun is of indeterminate age, 
but it’s probably been around for at least 
20 years. 

If Mr. Hering is sincere, tell him we'll 
be glad to exchange ours for a new stapler 
(any type) and we'll throw in a spare 
spool of wire. He will be doubly rewarded, 
for if he holds onto it for a few years 
more he'll have an antique. 

A. James WatsH, Camden, N.J. 


The Bates people reported in, too. They 
say their wire-feeding stapler is the most 
favored model abroad. Brand new is their 
electric stapler with two heads. Inter- 
changeable, one whams out regular 
staples; the other makes its own from a 
roll of wire. 


We Consulted the Sultan 


Tue solution of the “Brain Buster” 
[Nov., p. 101] was very clever. However, 
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Soon after enrolling, many, NRI_ studenta 
start to earn $10, $15 a week in spare time 
fixing sets. Some pay for their training and 
enjoy extra luxuries this w 

sh to start their own Radio-TV shop 

ining is practical gets quick results. 
‘Understand, well Hlustrated lessons 

h vou basic principles. And you LEARN- 
BY-DOING by practicing with kits of equip- 
ment which “bring to life" things you study. 


Find Out What NRI Offer 


job and earnings, More than 

4,000 Radio and TV stations. 

More than 150 million home 

and auto Radios, 40 million 

TV seta. Color TV promises 

added opportunities. For the 

trained man, there are good jobs, bright fu- 
tures in Radio-TV Servicing or Broadcasting. 
‘Training PLUS opportunity is the ideal 
combination for success. So plan now to get 
into Radio-TV. The technical man is looked 


RADIO-TV BROADCASTING (ace shove) fers 
irtant poutine ne Operatora and Technicians: 
RXBIO"NY'REICVIGING Fechpian ie blow) 

Fepocled na Tall appreciated 


"wre 


"Their nerves are 


Up to. He docs important work, gets good 
Bay for lt Radio-Television offers that. kind 
EPvork: WRI can supply taining quickly, 
Shout expense of going sway 40° school 
Keep: your job. whie.tsining” You. leara 
ft foge’in your spare times NRT ie the 
SLDESTand LARGEST home study Radio 
‘PV school Its methods have proved eicce 
fil for more than 40 year 


TRAINED THESE MEN FOR SUCCESS 


TY Doing 
‘on an 7, | National Ra 
= Soon, sere 


‘Gixbe Bice 
ham, Mase 


“1 waa repairing Ra 
by “0th lemon 


Rive good TV. 
MR LINDEMOTH, 
Fort Wayne, Ind 


WL bad pucomaal 

pa shop. Now 
Ba Bepinser. ter 
WHPE." OWWORK: eae Back Wace: 
MAN, High Point, N. iBR, Lexington, N.C. 


VETERANS Approved Under G.1. Bills 


NAM graduates bere T 
(can thank NEU for this 


NRI has trained thousands for successful 
‘careers in Radio-TV. Study fast or slow—ax 
You like. Diploma when you graduate, Mail 
Coupon now. Paste it on a posteard or mail in 
‘envelope. ACTUAL LESSON FREE. Also 64 
page catalog that shows opportunities, shows 
Equipment you get. Cost of NRI courses low. 
Bag terms. NATIONAL RADIO IMGTTUTL, 


SEND FOR BOTH FREE | 


Institute 

1 Dept. 988, Washington 1 
Ment me Sample Lesen and 

1 FREE. ‘Xo ooleman ‘will call. Please write plainly.) 


Page 
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WHY DOESN’T 
MY PAY CHECK 
GROW? 


“Some day I'll really get a break and go right 
on to the top.” That’s wishful thinking. 

You know that the “breaks” go co the man 

‘or woman who is prepared to takeadvantage 
of them—to the person who can fill the better 
i worth more money. He makes the 
s"* instead of waiting for them. 
‘You can influence your own future by pre- 
paring now for the step forward —so that open- 
ings come because you are equipped for them 
—not as the result of luck. 

DON'T LIMIT YOURSELF 
ig our more than 50 years, over 1,400,000 
ious men and women have turned to 
LaSalle training for more money —larger suc 
cess in life—and greacer job security 

Prepare now, Send the coupon below—check 
the business field of your choice and we'll send 
you without obligation our FREE book de- 
scribing the opportunities and complete infor- 
mation on that field. 

Send the coupon Now. It may be the turning 
point in your life co that better job and more 
money. 

Accredited Member, National Home Study Councit 


MAIL THIS COUPON TODAY 


LASALLE Extension University 
A Correspondence Institution 
417 5. Dearborn St., Dept. 283R, Chicago 5, Il. 
Please send free book on the subject Ihave checked. 


A Beer LLB Degree 

eNMtanagement C1 Stenowypen 
O *efranaportation Shorthand 
nde Salen Teal 


Giyees 
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the number of coins in each bag is never 
specified. Therefore, if any one bag had 
less than the number of coins required 
for weighing, the solution would be 
thrown off. That is, if the fifth bag con- 
tained only four coins, the bag with the 
shaved coins could not be found. Or sup- 
pose no bag contained more than nine 
coins? The solution is then unworkable 
also. 

J. F. LiCaust, Farmingdale, N.Y. 


Ah, but that was a wily sultan. He 
lined up the bags, took one coin from the 
skinniest bag and worked up to the 
plumpest one. Any collector who sent less 
than nine coins would have been executed 
anyway! 


. . . I spenr quite a few moments in 
meditation on the case of the crooked col- 
lector and was well pleased with my solu- 
tion, although different from yours: 

The sultan put 12 marked piles of 
coins—five from each bag—on the scale, 
and dropped in the penny. The scale reg- 
istered 59 pounds, 11 ounces, Then he 
removed the coins, one pile at a time, 
until the scale read 25 pounds even, indi- 
cating that the seventh collector was the 
one who had short-changed him. 

Don Barter, Ottawa, Ont. 


Another Way to Make a Buck 

Derrorr is a dizzy 
city and any male 
citizen that tells you 
he doesn’t own the 
shirt on his back may 
be telling you the 
truth! We now have 
a laundry that rents 
out shirts by the 
week. You pay $1.95 
for a delivery of five, 
35 cents for each ad- 
ditional one. They're good shirts, too— 
worth about $5. You get the same lot 
every week; they're marked with your 


name. 
L. T. Jonas, Detroit. 


Just a Busy Little Pooch 

Tuat's a busy little dog you've got in 
December's “Wordless Workshop.” In one 
picture he’s shown chewing the mailman’s 
left leg, but in the next picture the mail- 
man’s right trouser leg is torn. 


Atan Dopp, Bay Village, Ohio. 


START SOON TO 
EARN EXTRA MONEY 
= SES IN SPARE TIME 


Léarn at Home «i. to Fix 
Electrical Appliances 


To build a better future, get into a field where there's job, You can train at home in your spare time for only 
much important work and the security that comes from $3.00 down and $6.00 a month. A small price to pay for 
knowing a Rood trade, Serycing electrical appliances increased earnings, a more secure future. Paste coupon 
offers that OPPORTUNITY. Every wired home has below ona postal or mail in envelope for free book and 
Tevr appphiances ae auld every your, Ones rayon of sample lesson. Address National Redio Institute, Depts 
new appliances are sold every year. Owners pay wel 

Keep them in repair, That's making a fast-growing need 889, Washington 16, D. C. 


for trained men. . MAILING THIS _ 
Add To Your Income Starting Soon coupon may start)” 
Need For Service Technicians Increasing _YOU TO SUCCESS | 


Make extra money in your spare time. Start soon to 
fix electric toasters, fans, clocks, vacuum cleaners, and 
other electric appliances for’ your neighbors’ and 
friends. Work in your basement, garage or spare room. 
It's easy to increase your earning power—to pay for 
your training many times over—to have extra money 
to buy things you need. 


Please send me Electric Appliance Training lesson and book | 


Learn and Earn with Multi-Use |= sist \ 
Tester Built with Parts We Send |+=0.--:--::.cc00c eee a 


‘This course includes the parts to build a portable, sturdy | agaress 


Appliance Tester that helps you locate electrical defects vl 
auickly and easly. You use it to learn and do actual I c., Zeon. ... State, a 
electrical appliance repair jobs. If you want better pay a BF i 

learn this good trade. No need to give up your present | ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 
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Antifreeze vs. aluminum engines. The new lightweight engines are 
just about to bust out of the test labs (see p. 93), and Detroit is 
already worried about concocting an antifreeze you can pour 
into them that won't eat holes in the radiators and cooling 
jackets. Leonard Rowe of GM Research bluntly told chemical 
manufacturers to get on the ball “or alternative methods of cool- 
ing will be found.” 

Aluminum is a reactive metal, even if it doesn’t “rust” like iron. 
Corrosion problems will be different. Rowe listed two that “are 
sure to be more prominent”: 

> Pitting—the tiny holes that you sometimes see eaten into your 
wife’s aluminum cookpots. 


> Galvanic corrosion—small electric currents lowing between the 
aluminum and other elements that touch it. Actually, a weak 
electric battery is formed, with the aluminum serving as one 
electrode which dissolves to provide the current. 


These and other troubles can presumably be licked with the 
right inhibitors. Problem is to find them—fast. 


Interplanetary weather report. How cold is it on Venus? Dos 
it rain on Mars? Earthbound scientists have compiled remark 
ably detailed accounts of what it’s like way up there. 


Venus. It’s always cloudy. That’s why Venus shows up so bright 
in the sky as the Evening Star. Even though the clouds (prob- 
ably dust or some carbon-oxygen compound) block any view of 
the surface, radio measurements and studies of infrared spectro- 
grams give an inkling of the temperature: It’s beastly hot, averag- 
ing 100 to 200 degrees F. or more. 


Venus’ atmosphere is unappealing to Earth-type people. It con- 
tains 500 times as much cart dioxide as we Raves but less than 
a twentieth as much oxygen and water vapor. There seems to be 
a fair amount of nitrogen. 


Mars. Cool and hazy with occasional scattered clouds. The 
haze is blue, apparently caused by a thin layer of very tiny ice 
crystals 25 to 30 miles up. The other clouds are like ours, and 
there are ice fogs at night. 


The Martian atmosphere is extremely thin (pressure less than a 
hundredth of Earth’s). Most of it is nitrogen, but there’s 10 times 
as much carbon dioxide as we have—and no oxygen. Astron- 
omers can see snow, which means water; but the air is so dry 
that liquid water can’t last and snow evaporates without melting. 


The temperature—in the daytime—is Earthlike: near 90 at the 
equator, 80 below at the poles. But those cold Martian nights! 
It gets down to 200 below even at the equator. (Reason: Mars’ 
dry atmosphere provides little greenhouse effect, the way ours 
does, to keep heat on the planet.) 

Jupiter. Rough clouds, bitter cold—and poisoned air. The 
clouds that cover Jupiter are frozen ammonia. Ammonia gas and 
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For A Real OPPORTUNITY, Look Into 


ELECTRONICS 


Tech can prepare you for 


a profitable future in many 
branches of Electronics from 


—_ i 

Now that Electronics "AUTOMATION 

is so important in our ELECTRONICS 
daily lives...now thot indus- a 
~~ 


try is moving so rapidly into 
Automation and Industrial Elec 


tronics, good job opportunities 
for the trained man never ap- 
peared brighter than they do today. Ie 
To prepare to enter the field of hic: 
be Electronics, one of the modern 
marvels of the 20th Century, you need no advanced education. Believe [TELEVISION | 
CAN YOU it oF not, you don't need previous technical experience either. — 
DO IT? Men 17 to 55, send coupon below for FREE facts! Learn how Fee n) 
you may get ready to enter this fascinating, profitable field tay 
in your spare time at home or in day or evening classes in Dit 
‘our well-equipped Chicago or Toronto laboratories. 
fl Send for FREE BOOKLET! YOUR OW 


i }) EMPLOYMENT 
(Ss SERVICE 


DeVry enc si fe 


Home Stedy Council 


FEBRUARY 1959 [5 


The month in 


methane gas—both of which kill people—are present in the at- 
mosphere. Most of the air, though, must be hydrogen and heli- 
um, the lightest gases (scientists deduce that from the shape, 
gravity and rotation of Jupiter, which call for a heavy planet 
with a deep atmosphere of extremely light weight). Jupiter's 
temperature is as impossible as its atmosphere: 180 below zero. 


One weird puzzle on Jupiter is the Great Red Spot, an oval 
25,000 miles by 8,000 miles that is usually brick red but occa- 
sionally tums white. The Spot could be a mountain area—like 
Earth’s Tibet—sticking through the clouds (a fall of ammonia 
“snow” would turn it white). The trouble is, it shifts around on 
the planet as though it were a floating island. And what solid 
substance could be light enough to float in an atmosphere of 
hydrogen and helium? 


The other planets? Seymour L, Hess, Florida State University 
meteorologist who compiled these facts for a recent report in the 
journal “Science,” says that Mercury lacks an aloospbere) Saturn, 

‘ranus and Neptune are just like Jupiter; and Pluto is so far 
away we don't know much about it. He remarks that none are 
inviting locations for Earth colonies. 


Negative weight. Four RCA researchers have found pieces of ordinary 
matter that act as if they fall up. Some pieces are electrons, 
=the very lightweight electrified particles that are part of alli 
materials—inside germanium, the metal transistors are made of. 
These electrons get kicked the “wrong way” by radio waves, as if 
their mass were negative. 


The scientists also turned up negative-mass “holes.” Holes are 
spaces in a material where electrons ought to be but aren't. 
They move through the material (the way empty parking spaces 
move in a lot when cars come in and out), carrying positive 
electricity—they are the opposite of electrons, which carry nega- 
tive electricity, Ordinarily, holes act as if they had positive 
mass, like ordinary electrons. 


This startling discovery does not promise a new kind of anti- 
matter, repelled by earth prvity (such “contra-terrene” is be- 
lieved to exist, but in worlds outside our own). One physicist 
compared the negative-mass electrons to pieces of wood observed 
by an underwater swimmer; if the swimmer didn’t know about 
buoyancy, he would think that wood rose to the surface—defying 
gravity—because of negative mass. 


One possibility: Electrons in solid materials may always act that 
way, as if their mass were negative, while electrons in a vacuum 
(we know more about them) act the other, ordinary, way. 
Practically, the negative mass might be put to work in new kinds 
of amplifiers. 


Could you be hypnotized? Well-adjusted, popular and active people 
are easiest to hypnotize—and women are twice as susceptible as 
men-reports Prof. E. R. Hilgard of Stanford. 
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A Practical New Way to 
End Your Job Worries! 


TRAIN AT HOME FOR A SUCCESSFUL FUTURE IN 


AIR CONDITIONING 


AND REFRIGERATION 


If you want an interesting job that 
pays real well and offers year-round 
work—get into Air Conditioning and. 
Refrigeration! It’s a big, uncrowded 
field that is well-established—yet 


newly-trained mechanics are 
needed. No wonder! Today there 
are 150 million units in use—and 
each year over 6 million new air conditioners, 
refrigerators and freezers are manufactured. All 
units need periodic service and repair. The pay? 
Tt ranks with the best! 

Refrigeration mechanics is an easy trade to 
earn .. . Especially when you get your training 
through CTI. You can learn at home in spare 
time by practicing with commercial equipment. 
Get all the facts about this wonderful new way 
to acquire a highly-profitable technical edu- 
cation. Mail coupon today for fact-flled free 
booklets. No obligation whatever. 


Easy Way to Start a Business 


Own a business—and enjoy indepen- 
dence. Thrill to the satisfaction of 
being the boss. Give orders—not take 
them! The refrigeration field is ideal 
for getting started on your own. You 

can make f 
calls. In time, you'll have a list of 
potential customers. You can also 
in service contracts with food 


i growing fast! Each year over 20,000 


 annenson 


their own successful small shops. 


Get Into Auto Air Conditionin 


Experts say that over 400,000 air condi 
tioners are to be installed in autos thi 
The field is growing very fast. Already auto 
shops are advertising for skilled air condi- 
‘Opportunities are excel 


Profitable field, Tt's worth looking into. 


TYPICAL LETTERS FROM SUCCESSFUL STUDENTS 
"I have been very busy. Had an offer to work for an appliance 
dealer but it looks like Tl be 

Frank Fullec, Welle, N. ¥.. 


iness for myself efore long” 


xy am foreman, earning $60 

week ‘more than before I enrolled.”=E. . Hughes, Chicago... 
wwe my own business. Only problem ia: Too much business?” 

Conrad Kind, Cynthia, Ky. You can do ax weil ax these men! 


FIRST GET THE FACTS—THEN DECIDE 
Mail Coupon Today for 2 Free Booklets 


5 rate now ton qutty tra bata job oro bosinn 


BIG KITS 


You Get Experience as You Train Because 


You Practice with Commercial Equipment 


Another CTI first! You learn by practicing—you get expe 
ence as you train—because CTI sends you 25 kits. You get 
all parts and tools to build a heavy-duty, commercial-type, 
% h.p. condensing unit (illustrated above.) You build an ai 
conditioner, freezer, refrigerator, or milk cooler. You complete 
23 field-type projects—do 10 service and trouble-shooting 
jobs! You “boil down” years of apprentice-like training into 
months. Kit training perfects your skill, provides practical 
knowledge, assures useful experience, and helps you learn 


» faster! CTI makes your home a training center. 


Earn Extra Cash in Spare Time as You Train 


Because CTI training is so practical, you'll soon be making profit- 
able service calls. Perhaps you'll work “on your own." Or, you may 
prefer to get a part-time job with a local appliance dealer or air 
conditioning contractor. You can add to your income this way. With 
extra cash, you can buy additional shop equipment, pay your tui- 
tion, even bank money. Be sure to mail coupon for complete details, 
Act today!—Commercial Trades Institute, Chicago 26, Illinois. 
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COMMERCIAL TRADES INSTITUTE 
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This Tiny German Adding Machine Adds 
& Subtracts to ONE BILLION! 


1,000 Times Higher than Other Pocket Machines 
OVER 4,000,000 POCKET ADDERS USED IN 


FACTORIES, OFFICES, HOMES, ARMY, NAVY QS 
& AIR FORCE PERSONNEL! PY excuse 
mas MAGIC 
Sona romst ®t | Fitted Vinyl Wallet Case 3 rrcKonen 


Lightning Clearing Lever 3> 


LOW PRICE 


ict : seers is 98 


Sold Only by Mail, 
Only by Thoresen's 
MAIL COUPON! 


tantly 


nel of 
ia the 


ped in Germany! Used 
Thruout the World For Home 
& Business Use! 


The WIZARD 


Now .. . Multiply and SAVE MONEY—AVOID ERRORS 
Divide Faster with AT CHECK-OUT COUNTER! 


Work, Mone) 
2" The Magic Reckoner 


* i 
‘ounters are crowded, 


(-———-Mall This Coupon For FREE Trial!-————, 


| THoRESEN, Inc., Dept. 7-1 
| 30s waTeR STREET, NEW ¥ 
Whant_Caleut 


a 
| Stiranteed or money back 


CD Cheek, cash oF MEO, enclosed. Hush postase-pald 
1G send €.0.D, plus 4¢ C-0.D. fee and postage 
PRINT 


NAME & ADDRESS 


THORESEN, Inc. 


Dept. 7-8-666 


L_Latnaians: Adres 459 King Steet Wrst, Toronto 3B, Ont. ane Weer eee) 


| 
1 
1 
Se el New York 2, N.Y. 
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These men are getting 
practical training in 


A.C. and D.C. Motors 
Generators 
Switchboards 
Controtiers 
Modern Appliance: 
Automatic Electronic 
Control Units 


Department) 


TELEVISION. ELECTRONICS 


On Real 


Television Receivers 
Black & White and Color 


AM-FM and Auto Radios 
Transistors —Printe: 


Circults—Test Equipment 


(Right — Inatruc 


Train in the NEW SHOP-LABS of COYNE 


Largest, Oldest, Best Equipped School of its Kind in the U.S. 


Prepare for your future now in today's top opportunity Geld. Don’t 
ied with a "No Future’ job, Frain the Coyne way fora better 
Job'in a held that offers world of opportunites ia the yeare ahead. 
You train in Chi the Electronic Center of the 
World—on real equipment. Professional and ex: 
Berlenced instructors show you, how, then you do 
Ravanced education isneeded 
FINANCE PLAN: Enroll now, pay most of tuition | 
afer graduation, Parttime’ employment help for 
Moil coupon or write to address below for free book="'Gi 
Gareera™. Whether you prefer Electricity—Electronice, Television 
Radio Electronics or Combined Electronics Training, this book de- 
scribes ail training offered and gives facts to Vets and Non-Vets. 


B.W. Cook, Jr, Pres, ded 1899 
ELECTRICAL SCHOO 


(CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT 
11501 W. CONGRESS PARKWAY, CHICAGO 7 Dept. 29-4 
ELECTRICITY RADIO > TELEVISION % REFRIGERATION % ELECTRONICS. 


Mail Coupon or Write 
for FREE Book 


Book comes by mail. No obi 
tion and ne salesman will 


---------— 


Dept. 29-4A. New Coyne Building 
1501 W. Congress Phwy., Chicoge 7, Iilin« 


‘Send FREE Book, “Guide to Careers" and 
details of all training you offer. 


ADDRESS... 


crry. seseeeess STATE. 
(understand no Salesman will call) 


| 
i 
| 
NAME... 
| 
| 
{ 
’ 
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Check the Kind of 
Body YOU 
Want! cross 


«-.and I'll Show How 
EASILY You Can 


a hi-compression 
| NOW! staple gun 


for only ae 


With Exclusive 
Push-button Loading 
and Built-In 

Staple Extractor, 


Indispensable for home use...and never before 
priced so low! This compact, all steel, powerful 
SWINGLINE 101 staple gun is ideal for insula- 
tion, carpentry, upholstery, screening, wire fenc- 
ing, plus thousands of other uses, Handle locks to 
fit pocket. Lightweight, maneuverable, jam-proof! 
Stople sizes 4", 4s". Send for FREE book—"Tips 


munneryand, 


UST tell me where you want st—and I'll add SOLID 
Inches of powerful muscle SO FAST your friends ® 
will grow bug-eyed with wonder. I'LL SHOW HOW INC. 
You ean be a new man in just 15 minutes a day—in F 
Your own home—or it won't cost you @ penny Dept. S-2-9 Long Island City 1, New York’ 
T myself uged to be a 87-1b. weakling. Men called = — 
me “Skinny.” Girls made fun of me. tH 
covered my great new muscle-building syste 
hamle ‘Tension. It turned me into such @ specimen of 
MANHOOD that today I hold the title “THE WORLD'S 
MOST PERFECTLY DEVELOPED MAN.” 
“Dynamic Tension" is the easy, NATURAL method 
ou can practice in your own room—JUST 15 MIN- 
"TES A BAY—while your chest and shoulder muscles 
begin to swell... those arms and lega of yours 
bulge... and your whole body starts to feel 
fullor'sip and xo! 


FREE iii icu the coupon 


Send, NOW for, my famous book showing how “Dynamic 


Book ts 
send. youn co 
ftncine throws! 
Rrasitce 


HcHARLES ATLAS, Dept. 18, 
115 East 23rd St., New York 10, N. Y. 


Dear Charles Atlas 
1 Atl 


Here's the Kind of Body 1 Want: 
(Cheek as many as you like) 


get 
jes Airmail stamps. They're all genuine, all dif 
I FREE! Think how they will grow in value: What a 
grand addition for your collection. PLUS, a FRE 

ur helpful, illustrated © 

is FREE! Other valuable offers for your free inspection. 
Don’t delay . .. supply limited so offer may be withdi 
soon 


Muscles 
More Energy ff 


‘acters ip. Vital’ heath Seemiees: 
Tor it does ‘not obligate me aici | 


TO Beer stand shout. 


GARCELON STAMP CO., Dept. PS2A 
I Colois, Moine. Rush FREE’ Air 
1p Enclosed 00 for postage, hor 
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INVENTORS 


Leam how to protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Potent Attorneys 


92-B DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D.C. 
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94.6% OF BAILEY 
GRADUATES ARE EMPLOYED 
AT TOP PAY IN THE FIELDS 
WHICH THEY WERE TRAINED! 


DIESEL-AUTO MECHANICS 
DESPERATELY NEEDED! 


We have a far greater demand for our students 
than we can fillt 
Wer can ‘show you an actual waiting list of 
eading. companies. throughout the world who 
e tried Bailey graduates — found them 0 

i back for more! 

RECE 

AVE SECURE FUTUR 


isa must-dh 
1" principles, 

Harting. Diesel engines, cte 
at Bailey in the amount of time ordinarily re- 
Quired to learn just ome of these subjects, ALL 
FOR THE PRICE OF ONE 
Don't be satisfied with a “futurcless', one-type 
fob — learn how you can make big money now! 
Write today for Free Booklet that takes You on 
2 step-by-step camer: 
ious, modern shops 

ion as they Learn-by-doing ‘with the Famous 
Bailey Method of taining! 
We provide you with housing and part time jobs 
While in school. plus nation-wide’ placement 
Hervice for graduates 


BAILEY Technical SCHOOLS 
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| AT YOUR FINGERTIPS... 


OVER 2,000,000 SHORTWAVE STATIONS 
IN 260 FOREIGN COUNTRIES 


Handsome, new shortwave/standard broadcast radio 
by National. . . makers of U.S, Navy receivers, 
Guaranteed world-wide reception, Standard broad- 
cast, foreign shortwave, marine, aircraft, amateur, 
civil defense and WWV clearly marked on dial, Sug 
gested price only $59.95 (slightly higher west of 
Rockies and outside U.S.A.) At Radio Parts stores 
everywhere. 
Send $06 for 


‘and Membership Certificate to 
‘Armchair Adventur 


send socto: National Co. Inc. 
xo MALDEN 48, MASS, 


Leann PLASTICS 


FABRICATION AT HOME! 
Complete é ol 
Low-Cost 
Home Training 
Course NOW 
Available 


There's exciting 


3 


hobby ! 
as a sp 
time business! Course teaches you how to make 
molded, cast, internally carved colored plastic jew 
ely, to} . signs. Professionally 
prepared. Used by Manual Training and Industrial 


Arts Teachers. Earn as you learn. All 
materials furnished. For men, women. 


SEND FOR FREE BOOKLET 4 


INTERSTATE TRAINING SERVICE 
Portlond 12, Oregon, 


INVENTORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“How To Protect Your Invention,"’ containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record’’ form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
gation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS * COPYRIGHTS . PATENTS 
142-Z VICTOR BUILDING, WASHINGTON 1, D.C. 
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You ought to know... 


Re-tire with wire? Hottest thing on the tire industry's research griddle 
is the tire with wire instead of rayon or nylon. Truckers have 
been using them for a long time. Now they may be on the way 
for car owners, too. 


Biggest bump they still have to hurdle: comfort. They give a 
rough ride—okay for sports-car fans but sure tc be vetoed by 
Detroit. The problem is frustrating to engineers because the 
same wire tire is cat’s-paw soft on a truck—truckers, in fact, say 
it reduces maintenance costs by lessening road shock. Reason 
seems to be the weight difference between car and truck. Some 
arguments for wire: 

» They're blowout proof. Firestone sold Greyhound buses its 
costly four-ply wire tire for front wheels, Result: no blowouts 
in 120 billion miles of service. 


> Better tread wear. One coast-to-coast trucking company using 
a single-ply job says tread wear averages 10,000 miles per 1/32 
of an inch—100 percent better than conventional tires. 

> Servicing required: none. 


» Traction is superior because of the tire’s flexibility. It may be 
the answer to the perfect tubeless tire. 


So far Goodyear and Firestone make le-plies for trucks under 
Michelin (of France) patents. Both reinforce the area under the 
tread with breaker strips. But they're unhappy with Michelin 
passenger-car types. U, S. Rubber played around with a multi- 
ply wire tire a few years ago, now is plunging deeply into devel- 
oping its own single-ply to avoid Michelin's patents. 


Plugging along with conventional nylon, Du Pont is pushing r 
ae he a two- rather than four-ply tire. Fabric would 

heavier. Advantages: They'd run cooler, wear longer, be free 
of “flat spotting” (that morning thump) . . . maybe cost less. 


Car-less kids, keener scholars. An Idaho high-school principal 
studying the grades of students with and without cars over a 
four-year period came up with the following thoughts-for- 
parents: No student who maintained an A average over the pe- 
riod had the use of a car during school hours. Only 15 percent 
of the B's did. 41 percent of the C students drove to school, 
while 71 percent of the D’s had cars. Of those who failed com- 
pletely or quit school, 83 percent had access to cars during 
school terms. 


February is the cruelest month for your car. Some timely sug- 
gestions: 


> A slapping cross link on skid chains should be repaired or wired 
back. The flailing links may chip off the protective coating in- 
side a fender and encourage future rusting. 


> Beware bare roads with snow piled high on the sides. There’s 
always the unexpected melt that slithers across and slicks over. 


> Rock ’n roll your way out of snow drifts—rhythmically, with the 
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New talent needed for commercial art 


Magazine illustrating 


‘Television art 


Lettering 


Art Talent Hunt announced by nationally known illustrator 


ys Walter J. Wilwerding 


To help fill the 
nationwide need 
for new artists to- 
day, an Art Talent Hunt is being 
conducted righ 
Artists 
branch of commercial art — 
Gsing illustrations and layout, 
poster work, television art, maga. 
zine illustration, cartoon” 


necessary talent. You can, right 
now — without cost or obligation. 


Take Talent Test at home. This Art 
Talent Test is being contributed 
free — during the Talent Hunt — 
by a well known art school to help 
fill the nationwide need for new 
artists. It's a simple test, yet it will 
tell whether you were born with a 


natural talent at drawing. 
You take this test by yourself, 
then mail it back. Professional a 
ists examine and grade it— and 
if your test shows talent, you will 
get skilled counsel and guidance 
about a rewarding career in art. 
Send for this free Art Talent 
‘Test that has started so many 
towards profitable careers in art. 


Clip and mail postage-free card today! 


poo ----+---------- === 


‘Over $10,000,000,000 is binaiad FIRST CLASS 
bei it thi 
adverdsin = a PERMIT 
eae for ork You ons ‘Address. Apt. No, 31 
why new talent E , 
‘Openings in art have ine | OF Jone. Minneapolis 
creased about 50% in the | County. State Minn, 


last five years, according to 
a large employment agen- 
cy. In every part of the 
country, there's a big and 
growing need for new art 
talent. That's good to know! 


Eamings up. Today, commer- 
cial artists are being paid 
more and more highly. 
‘Many are now earning from 
$150 a week to over $50,000 
year in art. 

Tf you like to draw, you 
may have enough talent to 
‘succeed in commercial art. 
Here's the first thing to do. 
Find out if you have the 


BUSINESS REPLY CARD 
The United States 


No Postage Stamp Necessary If Mailed 


5¢ — POSTAGE WILL BE PAID BY — 
ART INSTRUCTION, INC. 
500 South 4th Street 
Minneapolis 15, Minnesota 


Studio 2149 
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(00% FRESH 
NEW 
DELCO 


Ask for the DC-7! It’s the new low cost addition to Delco’s fine line of dry charge 
batteries. Like all Deleo Dry Charge batteries, the DC-7 can’t get old before 
it’s sold. It’s kept factory-fresh, dry asa bone. When you buy it, you see the 
dealer add the activator fluid, so you know you're getting all the power you 
your dealer for the new Delco DC-7. .. extra starts at no extra cost. 


pay for! / 
6: AND 12.VOLT MODELS FOR ALL CARS-—A GENERAL MOTORS WARRANTY GOOD ALL OVER THE UNITED STATES ARD CANADA 


General Motors starts with Deteo B 


Quatity buitt by Detea-Kemy, arnitable evervirhere theo 


You ought to know... 


least amount of wheel spin. Many an inept driver will race his 
engine and promptly dig deep troughs that chock rear wheels. 


> Recheck non-permanent antifreeze if you do any trafficky driv- 
ing on a warmish day. Some antifreezes lower the boiling point 
to a level where it's easy to lose protection without realizing it. 


> Icy ruts are wicked on front-wheel alignment. If drive you must, 
gentle your front end by being light-fingered on the wheel and 
Keeping the speed down. 


> Protest when maiden aunts want the windows closed. That inch 
from the top is doubly important: It protects you from carbon 
monoxide seepage and it keeps you safe from the sluggish effect 
of dry car heat. 


> Between daylight and dark are the danger hours—any time of 
the year. In winter more accidents occur between five and six 
p.m. than at any other time. So be careful. You're not aware of 
the adjustment your eyes make as the “night is beginning to 
lower. 


> Top of the list of major car sinners is the man who races a cold 
engine. Warm it gently; drive off slowly. 


> But you can get engine heaters to hasten the warm-up a little. 
Both coolant-heating and oil-immersion types are available. The 
coolant variety puts a heating element in the water jacket, plugs 
into any 110-120 AC or DC outlet. The oil kind works by re- 
placing the dipstick with a heating element. Price is around 
$10 for the coolant heater, $3.50 for the slower (but simpler) 


oil type. 


Tired? Listless? Out of sorts? Sce your doctor instead of reaching 
for an alfalfa pill. The American Medical Association, the Food 
and Drug Administration, and National Better Business Bureau 
have combined forces to combat food faddism. Here are some 
pitches debunked in “Today's Health.” the AMA magazine: 


> Most disease is due to improper diet. Nonsense, Diseases due 
to dietary deficiencies are rare in the U. S. 


> Soil depletion causes malnutrition. No. If essential soil elements 
are lacking, the plants won't grow. 

> Chemical fertilizers poison the land. The fact: Government re- 
search shows no significant effect on nutritional value of crops 
due to the soil they're grown in or the chemicals used. 

> Wonder foods: Molasses, whole-grain cereals, honey, raw vege- 
tables—sure, they're good—but not the be-all and end-all of 
nutritional existence. 

>» Aluminum pots and pans destroy food value. An unqualified 
no. Hospitals everywhere use them all the time. 

> Processing destroys nutritional quality. Not these days. Foods 
are canned or frozen at peak of nutritional perfection. 

> “Subclinical deficiencies” are a constant danger. This is jabber- 
wocky. But if a “worn-out feeling” persists, it may be the fore- 
runner of serious disease. 


Tide registered ; contents capstighted. 
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course | 


Television 


Servicing 


the finest of Home 
Study training. The equipment illustrated and 
get with each course is yours 
| work with very first lesson. 
Courses for the beginner and the advanced stu- 
dent. Pay-as-you-learn. You need pay for only 
one study group at a time. 


Send for 
RCA Institutes Catalog 


RESIDENT SCHOOL, oer Technical Institute a 
cational Schoo! Courses in Els 
Cemos: Hoelent School Calsng’ scxt Ine oa: renee 
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What Did 
We Learn from 
the IGY? 


‘AN’S hardest look at his home—18 
months of intensive, coordinated 
study of the planet Earth—has paid off 
with startling new discoveries and libraries 
full of data that scientists will be ana- 
lyzing and debating for decades. 

Even if you don’t count the orbiting 
of artificial satellites (the scientists’ main 
interest was the measurements the satel- 
lites made, not the satellites themselves) , 
the accomplishments of the International 
Geophysical Year, which just ended, are 
impressive: 

© An intense band of radiation—liter- 
ally death rays in space—was found. It 
starts 250 miles up and gets stronger from 
there on out to an unknown distance. 

®@ The atmosphere 200 to 2,000 miles 
high was proved denser than had been 
thought. 

The sun was found to emit X rays 
that black out radio by generating an 
electrically ionized layer in the upper 
atmosphere. 

© The electrojet, an electrical current 
that circles the earth high in the atmos- 
phere over the equator, was discovered 
and mapped. Together with similar cur- 
rents circling the poles, it may be the 
cause of changes in the earth’s magnetic 
field. 

© The South Pole, almost 10,000 feet 
above sea level, turns out to have 9,000 
feet of ice beneath it. It may be that 
Antarctica is not, as had been thought, a 
solid land mass at all. 

@ Anundersea mountain range was 
covered in the Arctic Ocean. Much in- 
formation about the cold waters, as well 
as the earth’s shape, was obtained when 
two nuclear submarines sailed under the 
Aretic ice. 

© Oceanographers discovered a coun- 
ter-current under the Gulf Stream off the 
east coast of the U.S. Another counter- 
current, called the equatorial undercur- 
rent, was found flowing from Asia toward 
Panama in the equatorial region. It car- 
ries a billion cubic feet per second, about 
1,000 times as much water as the Missis- 
sippi River does. 


® 


RCA INSTITUTES proudly 


announces a new home study course... 
ELECTRONICS for AUTOMATION 


Nucleonics, Photoelectronics, Digital Techniques, Synchros and Servomechanisms, Data Re- 
corders, Automatic Process Controllers, Telemetering and Remote Control, Ultrasonics, and 
Automatic Control Systems. . . these are just a few of the many Industrial Electronics subjects 
covered in the new Electronics for Automation course. 

RCA Institutes — now celebrating 50 years of electronic training — adds this new home study 
course to prepare you for a career as an electronic technician, Pay-as-you-learn, You need pay 
for only one study group at a time. 


RCA INSTITUTES, INC., Home Study School Ps-29 
‘A Service of Radio Corporation of America + 360 West Fourth Street, New York 14, N.Y. 


Without obligation, send me the FREE catalog of Home Study Courses. No 
salesman will call. 


NAME... 


ADDRESS. 


cry. xen ZONE oooeenee STATE ose 


——— 


Korean Vets! Enter discharge date .... 


CANADIANS Take advantaxe of these same RCA Courses at no additional cost. 
No postage, no customs, no delay. Send coupon to: 


RCA VICTOR COMPANY, LTD. + 5001 Cote de Liesse Ré., Montreal 9, Que. 
TO SAVE TIME, PASTE COUPON ON POSTCARD. 
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Aow! YOU CAN SAVE ON 
ANY HOME BUILDING 
OR REMODELING JOB! 


For Beginner and Expert— 2 
| : | 


Brand-New Library that Shows 
How To Do Every Step in 
Modern Home Building 
HETHER you're a 
beginner or expert— 
you can save time and 
thousands of dollars doing 
any of these jobs: 
Build, repair or remodel 
kitchens, bathrooms, cab- 


inets, closets, attics, basements. Do foundations, 
roofs, framing, masonry, much more. Brand-new | 
PRACTICAL BUILDING LIBRARY shows 
right way to do any building or remodeling job— 
to building com- 
elf! 


from patching plaster crack: 
plete 6-room ranch house yours 


Experts Guide You Sti 
Profe: 

FOUR big volumes. 
‘Over 680 drawinzs, 
‘construction and ¥ 
k. No. experience 
complicated bi 
A-B-C 10 


trated instructions make It easy 
to do a * job EVE FREE PLANS | 
TIME, On-the-Job meth for 3-Bedroom 


Step-by-step directions. i 
buying materials, power 
ie and 

lating. foundations, driveways and MUCH MORE. 

Professional Kenulte Guaranteed beeatise you learn only 

eee professional methods, Time-, work-, and 
‘money-saving tips as useful to crafts 

men as to beginners. | 


Ranch House 


Ubrary Free! 
it mail counon for 
olume Library. Pay noth- 


doesn't pay for Itself 
within 10 days, return and forget it. 
Mail ‘coupon TODAY to: 

HILL Book Co., Dept, PS 
lst Street, New York 36, New York. 


eee DAY TRIAL COU 
McGraw-Hill Book Co., Dept. PS.2, 

1 327 w. St., New York 36, N.Y. 

Send for PREE examination the 4-volume Practical 

Bullding Library, Also send PREE set of plans for 3- 

J] Begroom, ranch house (mine to keep ip any case). 1¢ not 
delighted, T may return Library within 10 days and owe 
nothing, ‘Othervise ‘and $4 8 


Twill seud "$3.05 then. 


month for 4 months (pits small sitipping charge), a sub- 


J Sintiat Saving on price ot Library 
pees ‘ieaae Frit PAIGT 
T acaress ———— 


ty Zone 
G Saveshipping charees oy checking hereand enclosing $3.95 
Pieri coupon. Same return-refund privilege guaranteed 


State 


30 rorutar science 


Free 


| map you'll be proud to display 


AMAZING STAMP OFFER 


tent 3 
fercator projec 
sed by" air 
paviravors— 


(2 STAMP. FINDER—icentifies 
Stamps around the world 
Sho matter how stra 
their script letter 

yours FRI 

3 ENCYCLOPEDIA OF STAMP. 
ISSUING COUNTRIES — 
Tells area, location, 
population. parent coun: 
Bry, ete-~yours PREET 


‘30 MUCH-WANTED 
FOREIGN STAMPS 


stamp ide 
‘Opens up to 3 SQUARE FEET 
to make a big handsome wall 


inyour room. THE PHILATE- 
Lig WORLD MAP & GUIDE 


‘with face value of 


eve anti-Communist stamp 
10, 
Nationalist money! Als 


‘cates the 
‘Stamp-isulng countries tn 
‘world. While our supply 
i send it to you FREE. 
But that's ‘not ‘al! 
ket—FREE—30_ ‘colorful. fo 


ddress, with, 106 
{to cover postage and handiln 

UiFrLETON. STAMP. CO. 
Dept. 8-PS-2, Littleton, New 
Mampshire. 


DIESEL 
L TRACTOR & 
. HEAVY 
EQUIPMENT 


TRAINING FOR AMBITIOUS MEN 
WHO LOOK AHEAD! 


This is your opportunity to get a start in the rapidly 
expanding Diesel, Tractor and Heavy Equipment feldi 
Diesel power is the key to the Construction, Transport 
tion, Mining and other fast-moving industries. Qualified 
Diesel and Heavy Equipment men are needed in every 
city, county, and state today. 

TTS. has specialized successfully in putting men on the 
road to beginning a career in the Tractor, Heavy Equipe 
ment and Diesel Industry for over 18 

years. We can help you prepare for this 


| profitable, fast-moving industry just as 


we have helped thousands of other men. 
Send for free information today. 


NAME ee eet 


‘ADDRESS. 


CITY & STATE 


nto TELEVISION 


RADIO—ELECTRONICS 


YOU ate needed in the great moslern Tele 
vision-Electronics industry, Trained techa 
and 


pay. in sales’ and service, manufacturing, 
broadcasting, telecasting, communications, 
research, and many other important branches 
Of the field. National Schools Master Shop 
Method Training, with newly added lessons 
and equipment prepares jens in your spare 


wn home for these fanck 


OUR OUTSTAND. 


rating 

ING METHOD Is, PROVED BY |THE 
SUCCESS OF GRADUATES ALL OVER 
THE WORLD! 


opportunities, 


We prepare you for a long list of job 
opportunities. Thousands of TV and Radio 
receivers are being. sold every. day—more 


than ever before, And, now, Color TV is 
here, Applications of Electronics in industry 
—AUTOMATION—are growing in tre 
imendous strides, The whole Geld is alive — 
opening up new. importance jobs rapidly 

nal Schools complete training proxeam 
qualifies you in all phases of the industry 


Many students pay for their entice training — 
with spare time earning. We'll show 

you how you can, toe! Early in 

receive material that shows you 


MEARW ALL 8 puases | of THE INDUSTRY 
BY SHOP METHOD | HOME TRAINING 


1. Television 
including Color Ty 


2. Radio... AM, FM 
3. Industrial Electronics 


5. Sound Recording 
4 HiFidelty 


6. Automation 


1, FCC License Preparation 


4. Communications 4. Radar & Micro Waves 


Angeles, a Practical Res 
Technical School or over 50 
years, train you at 


toe we 


you 
build # Supethet Receiver and a modeen TV 
Receiver. from the ground up, including & 
new, big screen pisture tube, You alsa te 
ceive 4 professional, factory-made MULTI. 
TESTER. All of this standard equipment is 


yours to keep. . at just one low tuition 


LEARN BY SHOP METHOD 


1OP ANGELES 37, CAL 


NATIONAL SCHOOLS 


Pot rant senver-nan now re 

I scasnomess, 

1 Rosh rec TV. Radi“ Oporunty” Book nd sample 
FF lesson. No salesman will call, 


DEPT. ne-29 


~=_0 
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YOU CAN 
PLAY 


ANY INSTRUMENT 


++ even if you don’t know J) 
a single note of music now! 


[MAGINE! Even if you never 
you could plas: 2 you 
rite your’ frieuds with” your 


Rhility: 


or Drevious taining needed, 


simple ‘directions tell yuu xa 
ko wrong Spend.a. few tinutes a day—and only: a. few 
Cents. per Teach. yourself plato, iu 


nh up tusle this famous way, includ 
Welk . = 


of These Joyst 


MAIL COUPON FOR 


See for yourself why our meth 


FREE BOOK 


has been successful 


mail coupon, 

'S._ School of Music, 
‘Studio A152, 

Port Washingt 


v. 
N.Y. 


U, 5. SCHOOL OF MUSIC 
Studio A152, Port Washington, N. Y. 
send ime sour 36-paue Iustrated Pree 


CT do NOT—have instrument now. 


Name 


Aes 


oe for Mookiet 


EW WW yeas oe me, 


realize -your dream 


Become a graduate engineer. Then promotion 
will not pass you by, Share rewards awaiting col- 
lege men . . . higher income, rapid advancement. 
Important firms interview seniors here regularly. 
‘Approved for Veterans, 


Graduate Engineer in 27 months 


B.S. degree in, Electrical Engineering (with elthe 
Electronics or Power major). also in Mechanical, Civi 


Chemical, jautical Engineering: in’ 36. Month 
B.S. in Business Adminiatrat eral Busine 
Accountng, Motor ‘Transport Management majors): 


Bor earnest, capable students. Small classes. “More 
broteasignal Clays. hours. Magure tude 
| Soupped Enter Mar, June. Sept. Jan 


Write 4. MeCortny, Director Admissions, tor 
Cotalog and “Your Career” 


Pr Ton 


TELESCOPE 
2SK45K75K 


75 POWER is “$3, 98. 


Learn in one day even if you have 
ro previous training or art ability! 


Cartoonists Earn Up to 

$10-525 and More Per Hour 
Men. women. Help fil demand 
for cartoonists among news: 
papers, magazines, ad agencies, 
‘TV stations, comic ayndicates, 
etc. Revolutionary patented 
Manual Short Cut System of 
learning to draw has, in a few 
short weeks, helped our begin- 
ers master professional techniques used so profitably and succeas- 
fully by some of the world’s highest paid, most famous cartoonists, 
No tedious home study —you learn by doing. Whatever your age ot 
training you may start earning full or spare time profte with your 
very frat lessons? Write for Figs: Boox revealing long-eought-after 
short-cuts of learning to draw quickly, and details on how to attain 


15 piece Professional Artists Kit. Frex! No obi 
| 4 G) ention. No saiesman will cal, 
a 


C) Write today! 
‘CONTINENTAL SCHOOLS, the. 
Dept. 8-2, 4201 South Droxdway 
Las Angles 37, Calera 


We'll train and 


Make More Money in One of Today’s FASTEST-GROWING Industries 


establish you in 


YOUR OWN LIFETIME BUSINESS 


& 


es 


U, 5. Dept. of Commerce saya: 
45 Mullion homes In U.S. with 


START PART-TIME . . IF EMPLOYED 


Get in on the ground floor of a 
potential $750,000,000 yearly indus~ 
try’. ', the home-furnishings 
cleaning field. Record popu- 
Jation growth ‘and home con- 
truction have created a great 
demand for these services. If 
ou qualify for a dealership 
In your town. you'll be trained 
by’ an established dealer: and 
aia training school to expert- 
Jy clean furnishings, with em- 


‘$750 million yearly potenti 
Tn Fog nd upnalstery cleaning. 


phasis on wall-to-wall carpet- 
Ing and fine upholstered fur- 
niture so popular today. Start 


part-time if employed. As you 
€xpand operations, switch to 
full-time. Alert dealers gross 
$9.00 hourly. All service ren- 
dered on location, No shop needed. If needed, we 
help finance you. If you are willing to work to 
secure financial independence, send for full details. 


We Help You Grow Unig 
YOUR personal success is of the ut- Duraclean 
most importance to Haqtrs, for as You tion,  utiliz 
grow so grows the Duraciean Dealer ovator (shi 

organization. ‘Thus, produces a 
your initial training is 
only the start of a con- 
tinuous assistance pro- 
gram to” help build 


fabrics, 
safely and 


conventions, regional 
conferences, product 
development, tested 
ads, monthly maga- 
zines, ete. Cooperative 
program and customer 


same da; 


salesmen. 
other servi 


1g, flames 
ting. As a 


What Mi 
(Duractean) stand 
in Keeping with 
Service to which =. ear- 
pets and consumer are 
entitled” ad 

Ciimericen Viseote Corp) 


‘These two. fmportant 
hhonoes conferred 
Duraclean give Pe 
fof your superior” ser 
fees, "As ‘a Duraclean 
Dealer, you will be the 
‘nly clean 

fing. service in town 
backed by both these 
famous seals, No 
wonder “customers 
Duy" Duraclean "30 
‘auickly! 


ess with: which I'm fa 


Keeping with 
Housewife 


When spread onto fibers or 
chemicals 


and absorbs it like a blotter 


Four Qusiness When absorb ink thus eliminating 
Joa" waite or peone soraibing Gosting, shrlstage 7 ' 

Fugues you receive color sun ‘or are rachis | M:byone (he, 4 ver 
prompt, expert coun- unique process revitalizes fi- "000; tsi, $40,000. 

Ber drom cpeciaiists, bere nesieee color ore ae: 
dunceag 38 regular serve 

ices you receive are ‘3 ry (Hampton, Va.): 


use of furnishings again the 


elated they become your best 


its: soil retarding, mothproof- 


vide a complete service. 
jacturers Soy 


ident, Modern Talting Co. 
4; we approve this process , . ia 


Midow Rug. ils 


Sc 


financial success as 
jet businessmane 


2 jobs a say 
58,750" provit first years 


BACKED BY NATIONAL ADVERTISING 


‘You are backed by a national adver- 
tising program which is larger than 
all other similar programs in the 
industry combined! 

Consumer Advertising: Ads drama~ 
tizing your unique services reach 
millions of homeowners through 
Jeading magazines as Parents’, Ca~ 
nadian Homes & Gardens, House & 
Garden, plus others, 
‘Trade ‘Advertising? More and more 
retailers are referring customers 
to Duraclean Dealers for servicing. 
Key trade journals target local fur- 


pe 


niture retailers, dept. stores, dry 
cleaners, decorators, ‘etc, 6 be= 
come agents for you. 


"To coordinate both trade and con= 
sumer campaigns in your town, we 
provide you with tie-in materials 
as ad reprints, mailing pieces, dis~ 


play’ cards plus others. 
we Process ‘What Dealers Say’ 
cleans by absorp | We Losklebit (St Lov 
ing electric ‘Fours | My 20m year! Sepan dur 
jown above) which | ie, 4 

ight ‘aerated foam, 


D. Chileott (N. Platte): Dura~ 
clean $9.00 per 
10 $12.00, 


in foam 
gently loosens soil 


bia $000.00 fat 2 days 
P Jonvory, My business keeps 
‘growing each month, 


A. Wilson (Tulsa): Made 
$1,299 this month working 
alone. Duraclean outper 
Forms all competitors. 


Customers are s0 


You also provide 4 
ices to increase prof- 


proofing and spot- 
specialist you pro- 


f=\ 
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LINGUAPHONE 


MAKES IT EASY TO LISTEN and LEARN to 


SPANISH [ “2csccc" ] * FRENCH 
GERMAN « ITALIAN + RUSSIAN 
Over 40 Exciting 1959 | MODERN GREEK ° JAPANESE 
Models From Italy. . 
Buy onEasy Terms! 


> 5-DAY FREE series 


i 


= ‘em ARIAL 
— = ; 7 stents 
s= é Be 


BONUS GIFTS 


Free Lessons 
DeLuxe Case 
3 


he most. poy 
RSAIP and PROF 
er 40 exciting brand-new im 
e and startling beauty at LOWER P 


BE YOUR OWN BOSS fast growing, 
profitable excavating business. The tractor mounted 

r Sherman Power Digger will enable you to dig for 
ey Sirock rome wore septic tanks, di ids, sewer lines, swimming pools 
“during this sale Bg allowance for your ‘ond many other jobs. For full information, write 
action guaranteed or yourmoney back’ |! Sherman Products, Inc., Dept, 4989, Royal Oak, 
'NO-KISK PLAN. Lifetime guarantee! || Michigan. 


MONEY BACK GUARANTEE 


out what the 


WANT A BETTER JOB? BECOME AN 
ELECTRONIC ENGINEER 


ONLY 32 MONTHS TO EARN A BACHELOR OF 
SCIENCE DEGREE IN ELECTRONIC ENGINEERING 


FREE * 


coLoR 

ee Western Ave., Los Angel 

WHOLESALE | Pease seh sour FREE CATALOG 
Paces 
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3 Great Rinehart training books 
to help You get ahead... 


(LEARN OIL BURNER REPAR! 
77 (Ze “Solve ott heat jroblems of oll kinde! 


Bee Save real money by all about puzzling oil burner con- 

KS repairing. adjusting of trols. Shows how to make heat loss 
even redesigning your surveys” and design economical 

own olf burner installation. Earn eating aystems accordingly, 1 


Kood pay by doing this work for 
others! 

‘This new, 400-page manual, DO- 
MESTIC OIL BURNERS AND OIL 
HEAT with its more than 300 pic 
tures and diagrams trains you for 


cludes full details on fring 
chimneys & drafts; piping, wiring 
and dozens of other subjects, Duo- 
Spiral binding puts BOTH pictures 
nd related text side by side for 


ce wi 


*p0iT 


SAVE $199 


get all three books... 
A COMPLETE, 1330-PAGE 
HOW-TO-DO-IT LIBRARY! 
CHECK HERE to order all three books 
price of enly $17.00 plus 
Postage: (Regular pr 


Save even more! Send cash with order ond 
0-day money-back guaran: 
tee if books ore retuned 


oN 
vourseLr! 


TEAR OUT AND MAIL FOR 10 DAY FREE EXAMINATION 
Dept. PS-29, RINEHART & CO., Inc., 


OUTSIDE U8.A—Cash only, Add 506 to price of each Wook. AI 3 honky $18.50, 10-day moncy-back guarentee, 


YOU'LL NEVER REGRET MONEY INVESTED IN TRAINING YOURSELF FOR A BETTER JOB! 


ur ice on all types in easy use on the Job, 
without a lot of Price $6.95—or see mone} 
‘Teaches you offer in coupon. 


ving 


It pays fo train for something different 

ee as Beehals 
aviss and SPRUE ee 
Petipa Re eCmay NO, 


ator, small or large, Includes 
motor controls, Has 560 pages 
and over 900 how-to-do-It pie 
tures with handy duo-spiral 
binding. When a specific mo- 


SHES ANAM, Huittace forgeuien i for repre Jun 
growing repair field, Shows 100k it up, Pictures and text 
Foran, roay Sed. Stow Cit who danwand oxacly 


how to do it 
Price $6.95—or see money- 
ving offer in coupon, 


Fepair’ Jobs. (including, com- 
plete rewinding) on practically 
any AC or DC motor or Kener 


wee (REPATR ELECTRIC APPLIANCES! 


Save on repair bills..earn in spare hime! 


370-page Rinehart zors and all the rest, Handy 
ELECTRICAL “APPLIANCE charts help you locate trou- 
REPAIR MANUAL shows fast, Simple hi nade 

how to do th tost tools are described, Gives 


you the " 
to fx your own appliances— 


or to build a profitable full or 
structions on every modern Part, time repair business. 
Appliance—irona, toasters, _< Price only $5.00 separately. 

‘leane ers. ‘money-saving offer in cou- 


washers, froners, Clocks, ra: 


with order ond we pay postage: 
(Co DOMESTIC OIL BURNERS & OIL HEAT. 
(DD ELECTRIC MOTOR REPAI . 
(DO ELECTRICAL APPLIANCE SERVICE MANUAL... 


NAME 


ADDRESS 


CITY, ZONE, STATE 
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You are advised first, to make a 
disclosure of your invention. Date, sign 
and have this document witnessed by 
two or more persons who are capable 
of understanding your invention. The 
“Evidence of Invention” form men- 
tioned below, we offer as a convenience 
in making your disclosure and in start- 
ing action leading toward patent pro- 
tection. 


Mail your disclosure to the registered 
patent attorney or agent whom you 
select to assist you, together with a 
letter authorizing him to conduct a 


MEN WANTED 
NOW! 


TO TRAIN A 
HEAVY EQUIPMENT OPE 


of jobs at high wo; 
© Eary introductory course puts you on rood to 
brighter future for pennies @ day. 
© National placement service for graduates. 
© Offered for the first time, 
© Notionally recognized, 
Member schools in your vicinity. 
© You owe it to yourself. Get facts on A.V. S. 
Start NOW to be ready for record construction! 


ChRuth me free literature on this course, No obliga- 
tion. No solesman will call 
Denclos 


i $10 registration fom, Star my coune 
aoaeho? . ‘ 


‘ZONE__STATE 


Inventors 


The following are the usual preliminary 
steps to take toward patent protection. 


preliminary search among previously 
granted U. S. patents for similar types 
of invention. He then prepares for you 
a report on the probable patentability 
of your invention and, if the report 
is favorable, recommends the further 
course you should take. 


Preparation and prosecu- 
tlon of patent applications. We shall 
send you without obligation, the 
vidence of Invention" disclosure form 
mentioned above and our instructive book- 
let, "Patent Protection for Inventors". 


EVANS &. Co. Wha V Gan 


D PATENT ATTORNEY 
N BUILDING, WASHINGTON 6, D.C 


[save 1/2 OR MORE 


Build this six transistor 
portable radio 


$2995 


batlery life, 
two-tone molded plas: 
tic case, plus high 

ty, all-transistor 


IT’S EASY, FUN, 

EDUCATIONAL 

No special tools or skills required, 

Clearly illustrated step-by-step instructions quarantee 
your success—and you learn about electronics the 
pee eet SY EON! 

SEND FOR FREE CATALOG 

ei ing nearly 100 other "'do- 

ityourself HEATHKITS for hobby, 

hi-fi, ham radio or professional. 


BENTON HARBOR 
[Dower or ceravom, ne 


ATED VOCATIONAL Senos 


ass 
DEPT. PS-2A © 1002 S. W. 13th St. 
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a a R 


LEARN A PROFESSION QUICKLY — IN SPARE TIME AT HOME 


MECHANICAL DRAFTING 


@,,The aulomobiles we drive, machinery that produces the might of 
Sur nation, household applian a fact every. manulactured 
product ar 

‘is 


ndustry tn constantly grow= 
rs will hol You, acai del 
ing aki fasion that opens 
the fmt to Snguat viel ” 


6300 Euclid Ave. © 
1 Mechanical [ Architectural [7 


Aeronautical 


Age 


My Name 
Address 


City Zone ate 
"io Obligation — No Selermon Will Call) 


ENGINEERING INSTITUTE | 
ENGINEERING DRAFTING EXCLUSIVELY , 


MAIL COUPON NOW! aA.is2s 
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AUDELS 


Home Apptiance 


SERVICE GUIDE 


‘This HANDY, Practical “How to Do It” book for Electric & Gas 

Home’ Appliasice Servicemen, Mechanics & Deniers covers Bate 
nce Serviciag: Oteation & Ree 

palrs of Home Appliances. Tels 

fo Locate Trounies How to take 


ish wast 
dow Air onditiane 

(ere-=iHotted Cay appliances 
AMIOP COMPANION THAT ANSWERS (OCH QUESTIONS, 
Rasy ti read and understand — over $00 ages 
fay i and’ a 
ieratme' "TOO Pacts. A ready "eterence 


PROTECT YOUR INVENTION BY A 
U. S. PATENT. SEND FOR FREE 
“INVENTION RECORD” FORM AND 
“PATENT INFORMATION 
EVERY INVENTOR SHOULD HAVE”’. 
CARL MILLER 
REGISTERED PATENT ATTORNEY | 


WOOLWORTH BLDG., 36th FLOOR, 29¢ 
NEW YORK CITY 


NVENTORS 


U. S. Patents protect your inventions. Our free 
ocedure for 
Inventors," also “Certificate of Invention" form 
sent without obligation. 
Cc. A. SNOW & CO. 
REGISTERED PATENT ATTORNEYS 
426 SNOW BUILDING WASHINGTON 1, D. C. 


rail with the facts and 
irate 


3 
ie you want for DAYS FREE EXAMINATION. 
‘Sead'No Money, Noting to pay Postman 


MAIL ORDER 


ACE GUIDE, Beg 
ILE MECHANICS GUO 


o 


Check 
NOW! 


WELOERS GUIDE, 608 
BLUE PRINT READING, 


Secvevend 


+ 
MECHANICAL DRAWING & DESIGN, 480, 


YouCen FMC Cee ttt ti ee 
cok Over FARRAMGLON Sas ANAL 
day cue eee SM 

pa 


On tome FRR ERE aN as 
- ELECTRIC POWER CALCULATIONS, 480 
Suede steel ih ia 
Gite HERE aati, 
Fut ill bs 
pried REFRIGERATION & Air Conditioning, 1360 
cnanees MILLWRIGHTS & MECHANICS GUIDE. 1248 


Enclowe Full [C]POWER PLANT ENGINEERS GUIDE. iseg. 
ENGINEERS & FIREMANS. EXAMS, 544 Pay 
Peyment With [5 PUMPS. Hydraulic & Air Compressor, 1760 Pgs. © 
Coupen ond C)OPERAYING ENGINEERS LIBRARY (3 Books} 12 
We Poy GARDENERS & GROWERS GUIDES (4 Book Set) 6 
: ‘CARPENTERS & BUILDERS GUIDES (4 Book Set) 8 
Shipping PLUMBERS & Steamfitters Guides (4 Book Set) ® 
Charges MASONS AND BUILDERS GUIDES (4 Book Set) & 
PAINTERS & DECORATORS MANUA Pas. 2 
HOUSE HEATING GUIDE, 1008 Pa at 
BURNER GUIDE, 416 Pages 2 
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INVENTORS 


Whether an invention is patentable can be substantially de- 
termined by i Patent records, Without 
Sbligation, "write for foformation’ explaining the steps. you 
Should ‘ake Yo secure a patent. 


JOHN N. RANDOLPH 


Registered Patent Attorney 
805-Victor Building Washington 1, D. C. 


INVENTORS 


Send tor 
paren imeSmmation —PECISTERED PATENT 


ATTORNEY 
INVENTOR'S RECORD ASSOCIATE EXAMINER 
without obligation wv a 


GUSTAVE MILLER | s"mAtt Str 3!iSer 


28-PS Warner Bulldin 
WASHINGTON 4. D.C. ad PATENT LAWYER 


INVENTIONS 
WANTED 


GLOBAL MARKETING SERVICE 
2420 77th Ave. 


TELLS HOW TO SELL YOUR INVENTION 


If you have an invention that you believe has merit, write us 
at once for copy of copyrighted booklet ““How to Go About 
Selling Your Invention.” We work with manufacturers, and 
booklet reveals present markets, qualities of a raleable inven- 
tion, current royalty rates being paid by manufacturers. Book- 
let is FREE, is offered to encourage new ideas we might sub- 
mit to manufacturers. Just send name ‘no drawings, please) to 
Kessler Sales Corporation, Dept. D-72, Fremont, Ohio 


TRAFFIC cnd 
TRANSPORTATION 


Superior’s New Model 70 UTILITY TESTER® 


FOR REPAIRING ALL 
ELECTRICAL APPLIANCES 
MOTORS. AUTOMOBILES -TV TUBES 


As an electrical trouble shooter the Model 70: 


‘© Will test Toasters, 


© Incorporates a yensitive direct- 
jing resist which will 


© Mocsures A.C. and © Leakage detecting circuit will ine 
AC. and D.C. Current, Resistances, dicate continuity from zero ohms 
Leakage, ete. to 5 megohms (5,000,000 ohms). 


Both 6 Volt and 12 Volt Storage Batteries 
\\\ Distributors © Ignition Coils @ Regulators 
Stop Lights © Condensers © "Dive 
Fuses © Heating Systems © Horns ® Also 
will locate poor grounds, breaks in wiring, poor connections, etc. 


Se 


) , INCLUDED FREE!! 
NES GZ “Ube: “Tk Saaremaa 


Sn "rod the Following portal lst 


«Wat te eectricty? » Simifed 
sion of Ohms Law « What is 
tage? «  Simplined wattage 

charts» How ‘volte 


s How 
ee ‘whieh apectte tube (or bl 


om to trace trove tm the electric circu and 
Battso ulomonties and 


| eee Jal, rae | 5° 


“READ THIS!” READ THIS! READ THIS! 
You don't pay for the Model 70 until AFTER you have examined it in the privacy of your home! Model 70 is 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C 0. D. 


Try it for 10 days before you 1 
buy. If completely satisfied | oe ene, NG. sew York 34. I 
then send $3.85 and pay | Pleose rush me one Model 70. If satistoctory 17 $3.85 within | 
Balance at rate of $4.00 per | ie aor.cnd talons chi oH prea oni rans | 
month for 3 months—No | scount. i] 
Interest or Finance Charges | Nome. ! 
Added! If not completely | Address i 
return to us, no | ae Ui? scaicaa | 
a paca. "—_Stomcreere_! 
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Even Men with No Experience MEN PAST40 


are Making as High as Aapeing in Back. Hips, Lege 


Nervousness, Tiredness. 


INA ‘hese trovbles, particularly bladder 
‘lL, 000° MONTH! rent Sa" constitutional disease.” Neglect of 


en Tends to premature old age and 
ble. malignancy. 
‘Toe Excelsior, Medical Clinic has a New Free Book 
that tells how thousands of men have been’ successfully 
‘Amessage to all men who are looking for away | treated here at Excelsior Springs for Glandular Tnflam- 
to make more money faster, with one of Amer- | mation by NON-SURGICAL Methods. They found sooth- 
lca's greatest inventions wanted by millions. | ‘nis Free Book may prove of utmost importance in 
your life. Write Today. There ia no oblixation. 


Here’s Your Opportunity to get | Excelsior Metical clinic Dept sszm Excelsior Spes, Mo. 


_ into the BIG MONEY CLASS FAST | FREE stusierguornusincet 


with sensational PRESTO SS 
Beers 


FIRE EXTINGUISHER Goose 


esyou $217 
Over 2,000,000 Sold for Homes, “or just2 easy orders aday. 

Offices, Autos, Service Stations, est selling dress, spor. work she 

Stores, Farms, Boats fon shoes, many special f 

New Kind tures! Sizes 2¥4-15—AAAA 

— Not everybody makes $1,000 in a Sell to friends and 


nly month to start out, but read this: folks where you work Rush 
Florida salesman reports $600 in penicere es EAE On 
1 month. Ohio man earned $2,100 

in 2 months! Men everywhere, 
even in off hours, are rolling up 
amazing profits. Here's why. 
PRESTO's amazing new chem- 
ical, developed as secret defense 
during war, is 1% to 6 times as 
effective as ordinary chemicals on 
equal weight basis. So PRESTO 
can be light, so handy a child 
can use. How about you cashing 
in on this great invention? 


ONLY PRESTO. 
WAS ALL THESE 
FEATURES 


How to Make Money with 
Even In Sean Tm —, Simple Cartoons’ 


‘should have, It is free: 20 [PRE 
Obligation. Simply address | BOOK 


ARTOONISTS, EXCHANGE 
192-D, Pleasant Hill, Ohio 


RETIRE IN MEXICO 
ON $150 A MONTH 


‘865 days of sun a year, dry temi 


Complete Soles Ouifit FREE! 


Malt coupon fur hie Hlustexted Salen Kit 
with everything eq. neert to nae ie 


TODAY! 


6 Sapa Bu Be assent ALL eapenaes 820 
MERLITE INDUSTRIES INC. '"* Sow" Lake Chapala 30min: tity 
a oe fa center, School, art aports, Few out 


aved roads all the way. Full time servants, 
15 per mo, Filet mignon 50¢ Ib., coffee 
acardi rum 90¢ fth; gin, brandy 70c to 


| MERLITE INoUSTRIES INC 
M14 €. 32nd $t., Dept. 


Ruch me eoulte Sales Outi wits full details howe 1 em mu 


Bia" hyomes ney ist ag" witht Pres earineniches 
Tides ohtsation. 

ate on $90 
Lise ‘current information, photos, pri hotels, 
| Shing, vacationing and retirement conditions from 
j aitros 


‘wpoint (Pers. Chk. OK) to THAYER OF MEXICO, 
Alfie, Jalisco, Mexico. (Money-back yuarantee—If 
fer airmail delivery, add 40c to U.S.—$1.25 to other 


4D rorutak science 


Fees) 


enon 


UNMATCHED PERFORMANCE 


Choose the tools that fit your jobs from 
30 year-round attachments. All powered by 
one Gravely tractor! 

Do the job better because power 
attachments are driven direct from the 
engine by splined steel shafts and gears. No 
belts or chains to slip, wear or break. More 
power at the working tool! 

‘A FREE demonstration by your local 
sales and service representative will show 
you, beyond doubt, that the Gravely and 
its attachments will do your jobs better, 
faster, easier. Compare. You will see that 


BUY (FRAVELY ror 


MORE PERFORMANCE 
MORE POWER 
MORE FOR YOUR MONEY 


Why plow with equipment you have to push, 
pull and help? Gravely and its Rotary Plow 
attachment tills a perfect seedbed in one 
operation—all you do is guide it! 


Gravely does the tough jobs other 
tractors can’t... because Gravely 
has reserve power —now 6.6 
Horsepower! Improvements in 
design and quality make the new 
Gravely an even better buy than 
ever! 


JNVEST inthe 


© ALL.GEAR 
DRIVE 1922 

© POWER * OPTIONAL 
REVERSE STARTER 


Power attachments securely mounted by only 


I GRAVELY TRACTORS, INC. 
P.0.BOX 602-B DUNBAR, W. VA. 


H 
H 

1 Pleose send “Power vs Drudgery” Booklet ond 
| deolers nome to 

H 
‘ 
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FREE PLAN 


Tells How to Start 
Your Own Business 


FILING 


Foley Filer 
Buys Our Groceries 


is a steady rr 
$3 to $6 an hi 
mnt OF Bi 


Ge Ree he 


» “Howard 


and.our 

ines averages about 500 saws per month. The 
int Ege F was 5,798 saws, 

le all hand saws, alo band and cross- 

‘ular saws on the Foley Saw Filer, ‘The ad- 

a in—and 

star turn out perfect cutting 

harpened with my Fole 
ut 100%. Tthink itis a marvel of De fees 


MONEY MAKING FACTS" 


AKIN plains 


ks 

| Sha rihns PAYSENT Pha, ASING FACTS 
pei 

! Aaaress 
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You can make money in 


WATCH 
REPAIR 


Learn at home the low cost Sweazey Way 


2 up to $0 an hour, part time wateh makers report 


a ‘nd Ameriean 
ay ys 
ive all facts. Write today. No obligation 
CHICAGO SCHOOL OF WATCHMAI 

2330 N. Milwaukee Ave. Dent. 429 


Earn $100 Per 
Week and up 
AUTO DIESEL 
MECHANICS 


NASHVILLE AUTO-DIESEL COLLEGE 


INTO ELECTRON ics 


MEN WANTED 


VALPARAISO TECHNICAL INSTITUTE 
‘VALPARAISO, INDIANA 


NEW, NATURAL LIGHTWEIGHT 
DENTAL PLATE 


‘TANNERS SHOE CO., 130 BROCKTON, MASS. 


FREE PLAN shows you how 


Imagine! A touch of the Rue de la Paix in 
your own home. A gay and inviting “‘sidewalk 
cafe” where you and your friends will enjoy 
many a restful hour. 

It’s fun to build when you use Masonite® 
hardboard panels. On the walls you'll place 
Shadowvent® siding, the panel that hides all 
nails. You'll use the combed surface texture of 
Ridgeline® for contrast. And you'll rely on 
famous Tempered Presdwood® for making 
shutter slats, canopy and beam covering. 

You'll enjoy working with these dense, 
grainless Masonite panels. They're easy to 
work with, easy to paint, economical to buy. 
You can get them at your local lumber deal- 
er’s. Send for a free plan folder. Just mail the 
coupon—now! 


MASONITE Ne 


CORPORATION 


@Motonite Corporation—manulocturer of quelity patel pro 


to build this ‘Cay{ 


aree fun room 


In Canada: Masonite Corporation, Gatineau, 
Quebec 


Please send me, free, your plan folder No. AE-319 
and more information about Masonite panels. 
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WE PAY CASH IF YOU 
NEIGHBORHOOD ARE OFF THE JOB SICK! 


NEEDS AN 
ELECTRICAL Buy Direct and Save 35 to 45% 


APPLIANCE - ‘You can get the most important Kind of insurance ih the 

world without paying usual arent’: commission, if You pass 
Sar easy qualfications. Save 38 to 45's. This is Income 
Brotection pays. you your choice of 2, 450, $75 cr, $100 
Seek when fou are off the Job sick—in & hospital, at home, 
or anywhere! 

‘Do yuu, know skgrocketing expenses of sckness could put 
yotrin debt for sears wo come? Hoopltalteation not eno 
Esually bays less than %y of sickness bills! 

We pay you cash direct from frst day of disability for as 
Jong’ at’ years for cach iilness- Not for everyone. You must 
ben busiteas, professional or technical man gr woman in 
resent ood ealth. Covers prackcally every disease except 
Renita. Includes lingering heart disease ‘and cancer, 

‘ur record of, prompt payments for over hall a century 
gant pe beat. Our unique ‘way of doing business, xlves ¥ou 
Mors besente at HOCK-BOTvOn ‘cos“currentiy as low 
as $16 a year 

Special Introductory. Offer. Ifyou qualify only, §2. for 
PAID-UP protection. Send ‘ow for ull details and Special 
Introductory offer. No one will call on sou 


Address: R. E. Pratt, T.1 Saha "3 Ni 
Titers 
ve 
tenet 
Your 


Stop being SIKUNINY tite 1 wa, 
Quickly GAIN 25 LBS. of 


WANDSOME,POWER-PACKED MUSCLES the 1 id 
Send fr theve 5 AMAZING PICTURE COURSES: 


At S FREE botore $1 price goes back 


today! Huge 
In'demand for service, hrs corner of garage, basement, ati. oF 

porch Into gold mine. We show you how to make business c 
'No selling. No previous experience needed. Our new 
Practice’ method prepares you quickly with hundreds of step by 
step photos and drawings. Professional tools make practice fun, 
1 How to GAIN MIGHTY ARMS, 


BIG DEMAND YEAR ‘ROUND | & fonts cam a 


from HOMES - rundreds of repair jobs in every | also. 3. How to GAIN A MIGHTY BACK 
paieneimereaabte wate ee | MREPete bee 


‘Sénd 10 for postage for al 


Jowett Institute, Dept. PS-92, 220 Fifth ‘Avenue, NY.TLN.Y. 


V0 7) See 


EVERYTHING FURNISHED Including 
TOOL KIT 


WEAVER SCHOOL OF REALESTATE far | 
SUBS Grand Sues EST Ransas Ely 


= you how ta start the orders rolling in 
ont without effort? Mail Coupon now: 


ithe profits in 30 days or leas? 
‘OTHERS MAKE BIG MONEY 
NEW 30-DAY a | 
INCOME PLAN! 
Shows you how 


res ie CAN DO IT, TOO! 
fo start your own 


Fefriperation, and appliance 
Big Proft Business 


$2.95 OR 2 FOR $5.00 


TESTED AND GUARANTEED 


‘Write for free list on all types of telephones. 
Shipments F.0.B. Simpson, Pa. 


TELEPHONE ENGINEERING CO. 
Det 209 Simpson, 


ye at Low Cost 


Serctee man" P 1-8. DAKOTA 


ave my oven shop and get- 
ting: more work. than 1 ‘com 

f- T'mnde nough im swe 
0 more thaw pay Jor 


the Course "7. We VIRGINIA 


FREE BOOK Exciting, volvable, helpful 
‘Making Money in 30 days or less 
Mail Coupon for FREE Plan 


Gentlemen: Rh Jour FACE plan fr soccess the place Repaie 


soo | 2 


A Sst he re Bex ita “ne lope Suen Yr Feet, Torry eng 
salvos sro gion H a years $5.00 

Thane eo! MY TRAILER TOPICS MAGAZINE 
U psaes {| Suite 1513, 28 £. Jackson Blvd., Chicago 4, Ill. 
Sow. Tones. . 


Ad porutaR science 


Minaie . Shilman 
New jersey 


—_—— 
We Raised Orchid Plants Worth a Fortu 
= Starting at Home in Spare Time! 


ovis & Gladys Schirmer — Successful Home Growers 


‘We began raising Orchids as a hobby, 

but soon started getting orders from 

friends and nearby florists. Within a few 

years we were able t0 retire from 

diber work, to live on the profit from 

‘our Orchids. Would you like to 

Tearn bow we did this, and how it may 

be possible for you to do the same? 

‘Well help you every step of the way, 
if you'd like to start. 


NO LONG DELAY— START WITH PLANTS 
READY to BLOOM SOON!” 


Have you heard that it takes 
to get an Orchid flower? It's obso- 
lutely false! You can start with full 


‘You et them with thi 
Already forming, 


Most exciting thing about Orchids is the 
way they multiply themselves. As the 
plants enlarge they may be divided, to 
Create two from one. And these same di 

jons may often be divided again and again 
in the future. A “Magic Key” to Orchid 
profits which has helped bring security and 
Independence to many Orchid growers ~ just 
fas it has to Mr. and Mrs. Schirmer! 


LEARN HOW 


ORCHIDS GROW- All about special light, 


temperature and humi 
———~, RAISE 30 DIFFERENT VARIETIES at HOME! 


if) 


ro) 


Yes-befor 


ity required to 


ay, etc, Take big-proft 
orders from friends, neighbors, 
at home and nearby cities. 
lowers last for weeks. Mi 
shipped by mail order into big-city 
‘wholesalers from all over U.S, 
‘The Schirmer's own gardens 
ia the country ~ miles from 
‘nearest town. Theit Course 
shows how to do it! 


pcan ronisy 
arrea itoows 


Fchonet'xoress 


Me Kantot 
Eat 


EXAMINE COURSE & LIVING ORCHID PLANT 
IN YOUR OWN HOME Before You Decide! 
you decide, let us send you our complete Course 
to exantine, Nearly 300 pages, filled with “show-how" 
pictures. Learn how Orchids grow without soil, getting 
food from the air. Read detailed directions for marketing 
Orchids for big profits. Then decide, No obligation to 
buy a thing unless you wish, And remember, a real 
blooming-size Orchid plant comes with the Course! 


These illustrated Instructions FREE, full details. Just mail coupon, 


Have Helped Hundreds of 
Families Throughout U. S. 
Bl £ Canada to Grow 
Beautiful Orchids 
at Home ‘TROPICAL FLOWERLAND, Dept.22 
100 S. Vermont Ave., Los Angeles 4, Calif. 
Please rush-FREE and POSTPAID-full details on offer of 
Louis & Gladys Schirmer's instructions which show how to grow 
and market Orchids at home. I understand. the complete 
instructions include a real blooming-tize Orchid. plant” and 
valuable “Quiek-Profit Plan” — all sent for me to examine at 
home before 1 decide. Also please send the $month FREE 
‘Subscription to “The Orchidian.” Thankyou. 


FINE HOME BUSINESS FOR 
MEN, WOMEN, FAMILIES 
Never aged Ort fi 
rand your Course. Tis 
plant had 10 blooms: My 
husband says they a 
reauie less care Seat 
than any ower 
he tows 
we 0 pt 
enyiani 6d 
= So. susscerrion 

to “THE ORCHIDIAN” 

“Ga ote vousie 


2h QuICk-PROFIT PLAN... 
LETS YOU START AT ONCE nsinc 
tons include exlting "lh roft Pan Helps 
You make money immediately, 
Capen rigs details. 


Tropical Flowerlond, Dept, 22, 100 S. Vermont Ave., Los Angeles 4, Col 
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DRAFTSMEN 


CASH BIG 
PAY CHECKS! 


Train Now for 
more success, 
greater security 


LEARN AT HOME IN SPARE TIME 
(or at college in Chicago) 


Check the want ada in any newspaper--SEE the big 
ay opportunities open to 
ou ca Jean te ve “paid. prestige profession 

Ky, ‘spécial talent “needed! 


i 
ina shore time you'll be a well-trained drafts 
Feady'to take Your pick of many Rood jobs, Act now! 


FREE IMFORMATION—MAIL COUPON TODAY! 


< 
Yad OPROE- 
iaree, OF Obit 


great glue for 
every job you do 


For Free Gluing Booklet send stamped, 
self-addressed envelope to Elmer, The 
Borden Company, Dept.2H, 350 Madi- 
son Avenue, New York 17, N.Y. 

BORDEN'S PRODUCTS FOR THE HOME HANDYMAN 
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BE YOUR OWN BOSS 


Earn $5,000.00 to 


OwN a vn a tastee-freez STORE 


Take advantage of Drive-In boom 


2. Large earnings. No experience required. 

3. Hf you own a lot we will help finance con 
struction 

4. Ifyou have no lot we have locations avail- 
able. 

5. As little as $2500.00 c: 

6. Nationally advertised 

T. Present chain over 2,000 stores, 

8, Sell Tastee-Freez, hamburgers, hot dogs. 

9. Si for either 8 months or 


information FREE 


HARLEE MFG. CO. 
Dept. 16 * Chicago 18, II 


Write 
2518 W. Montrose, 


T TOOLS sci, barivers,WHOUERLE 


Start Your Own Business 
‘ehbors. Aisa for you, sw 


ays up to$10 in an Hour! 
‘Make moth holes, burns, 
‘ears, rips, disappear from all fabrics. Lit- 


Now, I must tell you, I have heard a 
speaker system that approaches the 
authenticity of concert hall performance” 


MISCHA ELMAN 


What so impressed Mr. Elman? University’s 
radically new single-cabinet stereo speaker 


THE ‘TRIMENSIONAL’ TMS-2 


1... only 30” x 25” x 1214" deep . 
designed to utilize the acoustical prop- 
erties of the surrounding walls to give 
you performance far beyond the scope 
Of other single cabinet stereo speakers 
‘Only the TMS-2 permits placement in a 
comer or anywhere along a wall. » 
Jets you and any number of friends en- 
joy exciting stereo or monophonic sound 
from almost any position in the room. 
For a full description of the TMS-2 » 


Send for FREE 16 
Aminformative guider 
‘and’ monophonic speaker systems and 
components. Waite Desk 2. University 
Loudspeakers, Inc., White Piains, N. 


|JAMESTOWN STAMP CO. Dept. F29P5 Jamestown, N.Y. 


RUSH my Free Airmail Collection 
other offers. | enclose 10 


Name 


Address 


City & 
State 
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ECHANICS st 


pays off BIG 
with our world-fame 


MAKE YOUR FUTURE AS 
BRIGHT AS THEIRS 
{ months, You 
tuture fol 
big-futur 
‘Auto-Diese 
Tilustrate 
1 the tacts 
below 
seaman wi 


YOU GET AND KEEP ALL THI 
PROFESSIONAL EQUIPMENT 


kat 


NTS, Training is Better 


More Complete, Lower Cost 
BETTER 
ining is SHOP 


United Oppatnities 


RESIDENT TRAINING 


= ‘at Los Angeles! 


Wustrated Fact Book Jer Shops & 
& Actual Lesson 

Mail coupon now. 9 
Complete TV-Radio Electronics training also availa 


ERATED SCHOOLS 


WORLD-WIOE TRAINING SINCE 1908 
1 MAIL NOW 
NATIONAL TECHNICAL SCHOOLS, Dept. 00-29 
4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF, 


WHY DEPEND ON SOCIAL 
SECURITY! 


ABSOLUTELY FREE! 


‘ADD TO YOUR INCOME * UP TO $5.00/ 
HR, SHARPENING ALL TYPES OF LAWN 
MOWERS sodern Manulecturing’s preci 


IN JUST 

15 Minus | 
VLL PROVE 

| CAN GIVE 


YOU A VIRILE, 
“=~ RUGGED, 


HE-MAN BODY! 


In just 15 minutes, right in the privacy 
of ‘your own room, through my TRIPLE- 
PROGRESSIVE COURSE, I'll slap pounds 


brochure: Dept. 11 
MODERN MFG. Co, 


‘ll over your body. 
powerpacked muscies 
to your chest — another 
3 inches of ster muscles to 
your arms you lifeguard 
shoulders and speedy, athletic legs. I'll 


rength and give you that 
en envy and women 
TIME PROVE RTMY OWN 


Bere THAT EVERYTHING | SAY 


Locksithing AND, RET 


send me me eoupon and twill rush 
iT 48-PAGE 


S8z29S8 5 Ss 
iu 


STUDY TO BEY “A DOCTOR 


Muscle couse Jam under m0 AMAZING ! of Psychology or Metaphysics 


Biteation. and 
Obtain a Pu. Ms.D, of Ph.D. Be a Teacher, Lestures ot Ae- 
Handling and FREE TRIAL} | Sbttingt Pei 2HePs Pa,Oe 2 Tenaae, Lestat ote: 
Q Seed Ear teen tae  ctenaa e tate 
Betta ly Whe for PER Beak etn ey 
THE NEOTARIAN FELLOWSHIP 
Dest 5. Peeve Bulling — 


9 6, Mout 


TERMITES , Bet RID OF 


IN YOUR HOUSE? THEM YOURSELF/ 


COMPASS RESEARCH 
70-8 INVESTMENT BLDG. PITTSBURGH 22, PA 


DINSMORE 
Celebrity 


coum Asses 


in Bewitifed, GOLDo® SILVER 
A 


THE WISTORY OF 
THE COMPASS 


5 
8 
5 
3 
8 
8 
H 


uw 
wi 
a 
COMPANY, bye XU. 171) Ween te age 3, ale 
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DON T PAY 


FOR THESE 


GREAT 


AS A REWARD — PLU: 
THE CHANCE TO “BE BOSS" OF YOUR 
(OWN $10,000 A YEAR SHOE BUSINESS! 
Brand new plan! You can earn 
marvelous new shoes instead_of 
ind develop an 


Air 
Cushion 
RIPPLE 
SOLE Shoes 


We back you with over 
ration pats in stack. Sizes 4 to 


SEND FOR NEW OUTFIT! 
Everything you need to succeed in 
fan independent business of your 0% 

will be rushed to you~ without obt 
gation. You can't lose—wnite toda} 


CHARLES CHESTER SHOE CO. 
Dept. Brockton 64, Ma 


MODEL CHANGEOVER SALE! 
195% MODEL—BELQW COST! 


8” TILT ARBOR SAW 
BLADE TILTS—TABLE 


‘Over 180 styles 
for 


REMAINS LEVEL 2 
Heavy duty all “¢ 


Vg 


cast iron ond 


iron mitre govg! 
patented motor drive 
that fits any motor. 
Cross cuts, rips, bevels, 
ites, dadoes, cuts compound angles — everything ex: 
four times as much. Depth of cut 
adjustable; = table always level. Send check 
‘or M.O. $2.00 deposits on C.0.D-' 
SPECIAL BARGAIN — This saw is our 1958 model. Each saw 
is brand new — sent to you in factory sealed cartons. Sold 
‘and guaranteed direct from the factory to you ot @ 
fantastic borgoin. 


FREE 10 DAY TRIAL — MONEY BACK GUARANTEE 


Try this famous saw 10 days. If you are not id that 
it does the work of any tilt arbor saw, regardless of pricey 
return for immediate money back refund. 

Sent Express Collect. 
right to refund money if Hock is exhausted 


We resery 


AMERICAN MACHINE & TOOL CO. 


ROYERSFORD 4, PA. 


Only $6°° starts you in 


TELEVISION 
RADIO 


We're making it easier than ever 
to become a well paid Rodio-TV 


EARN WHILE YOU LEARN! 
Trained Radio-Television Service 
‘Techniciana are needed at once by 

ing for 


business! ‘praia’ 
ime. help you 
‘you tralass doing ie 


25 KITS OF RADIO-TV PARTS 


Tn addition to 


famous Sprayer 
‘Television Bet, Mult 


SEE MOW EASILY YOU CAN LEARH 
Ree for Yourself . ., in actual ple- 

d'deseriptions «. ., what 
ry Radio-Television ‘Trains 
‘you. Backed by almost 30 
of training experience. ‘Three 

to mit your exact 
coupon today for big 
log and sample lesson, No 


60 Page Catalog 
and Sample Lesson 
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acquire, 


LAI AT HOME! 

EARN LL. B. DEGREE 
LaSalle’s famous Law Library—used as refer- 
fence in many Law libraries and Law offices— 
has enabled thousands to master Law s 
ingly fast, in spare hours at home, for business 
and professional advancement. 

‘These 14 remarkable volumes, compiled by 
Jeading professors and lawyers, cover the whole 
basic field of Law in condensed, orderly, sim- 
plified manner. 

You advance rapidly with this great library, 
plus special lectures furni guide you 
Hep-tiatep with personalised Probiem Mosk: 
od of instruction... you learn by doing—han- 
dling legal problems—not by memorizing rules. 

Send for two FREE booklets, “Law Training 
for Leadership,” and “Evidence,” answering 

wwestions about Law and its value to you. 
‘Mail coupon below. No obligation. 
Accredited member, National Home Study Cowneit 
LA SALLE EXTENSION UNIVERSITY 
‘A Correspondence Institution 
417 5, Dearborn $1. Dept, 2834 Chicago 3, tM, 


Send me your two FREE booklets described above, 
without obligation 


Name... 
Strea, 
City, Zoned State. 


SAVE BY MAIL 
— EARN MORE! 


COMMERCIALLY 
» INSURED 
SAVINGS 


Send check or money order today. 
Free gifts with account. Accounts 
opened by 20th, earn from 1st. 


COMMERCIAL SAVINGS 
AND LOAN ASSOCIATION 


8417 GEORGIA AVENUE, SILVER SPRING, MD. 
334 N. Howard Street, Baltimore, Md. 
7934 Wisconsin Avenue, Bethesda, Md. 


ASSETS OVER $1,400,000.00 
POPULAR SCIENCE 


wsAbiirerveee 


CURRENT 
Te 


OH, MY 
ACHING BACK 


Now ! You can get the fast relief you need from nagging 


backache, headache and muscular aches and pains thatoften 
cause resiless nights and miserable tired-out feel 

there 

strain—you want relief—want it fast! Another disturl 
may be mild bladder irritation following wrong food and 
drink—often setting up a restless uncomfortable feeli 


iscomforts come on with over-exertion oF 


For quiek relief get Doan's Pills, They work fast In 3 


separate ways’ 1. by speedy Dain-relieving action to ease 
torment of nagging backache, headaches, musc\ 


aches 
by their soothing effect on bludder irritation. 
‘mild diuretis action tending to Increase output 


Of the 15 miles of kidney tubes. 


Find out how quickly this 


‘ay medicine goes to work. 


Enjoy a good night's sleep and the same happy relief mil- 
lions have for over 60 
save money. Get Doan's Pills today | 


‘ars. Ask for new, large size and 


Learn Morel Eorn Mote! Enler professional or 

‘echnical schoo. Advance Socal. Live o Hop: 

pit, Fale Lite. indvivol Couret or complere 

Schedule. WRITE FOR SCHOOL BULLETIN, 
ACADEMY FOR ADULTS: 

1%. Washington, Dept. PS-29 Chicago 2, Minos 


HYDRAULIC JACK REPAIRS 


x Eorn While You Learn ot Home, 


| orn "rite tor folser No, PS-2 & tren benun oft. 


ES Institute of Hydraulic Jack Repair 


.0. Box 50, Bloomfield. N. J 


BARGAINS 


Buy Wholesale—Save Money 
LIANCES, JE BOOKS, WATCHES, CLOTHING, H:FI, 
RADIOS, CLOCKS, MELMAC, WALLETS, CAMERAS, LAMPS, ETC. 


FREE CATALOG 


JAY NORRIS CO. 
487-PK Broadway, N.Y. C. 


WESTERN MERCHANDISE 
* BOOTS == SADDLERY EQUIPMENT 
* MaTs © SADDLES 
© WESTERN WEAR » CHAPS 
LARGEST WESTERN STORE IN TEXAS 


Merchandise Fully Guaranteed 
FREE All Merchondive Fully Guaranteed 


CATALOG Sila Spurie OUT TAS 


WORDS LOWEST PRICED CALCULATOR! NOT $3.03 


Bul $4.97 


Tom” THUMB “ADDI ic" MACHINE OND teh 


Se ac eR 


‘TOM THUMB ADDING MACHINE. 


Le 


A ae 


Electricity anywhere with Cob-mounted electric generator! 


MAKE LAWN CARE CAREFREE! 


WITH AN INTERNATIONAL’ CUB® LO-BOY® 


Mow, mulch leaves, clear snow . .. ride 
your ground cares away on the comfort- 
able seat of an International Cub Lo-Boy! 
It’s a man-sized, full-fledged tractor, yet 
small enough to work along walks, trees, 
flower beds with reel, rotary, Hammer 


Knife, or cutter bar mower. Does so much 
more—easier—than walking-type equip- 
ment. Send for FREE catalog today. 


Your son can earn college funds during vaca- 
tions with a Cub Lo-Boy. He can mow lawns, 
plow gardens, do landscaping . . . find dozens 
of other jobs to keep busy . . . profitably. 


Send for free idea kit. Dept. PS-2, 


Box 7333, Chicago 80, Illinois. 


INTERNATIONAL 
HARVESTER 
A) WANT MORE MONEY ? 


Int PHOTOGRAPHY 


INTO 
"know 


7 
rophy ere salting for paola with thot 


wari Bee ynctrtatee feel Soins 
‘home with the wo arnby 
| Shine’. Wee today for few cotlog. Ale reident ratning 
InNC¥. 49th Yeor, Approved 
o. NEw YORK INBTITUTE. OF PMOTOORAPHY 


Nest 33 St., Ni 


Train quickly in your own home for repeat income in the 
exciting, secure Claim Investigation and Claim Adjusting 
field. Our students and graduates are already earning $4, 


$5, $6 an hour extra SPARE TIME — and up to $10,000 * 
Ye 


1d. NO prior experience or higher 
NOT mat 


@ year Full Tims 
‘education. Your 


HERE IS YOUR CHANCE FOR ACTION 


AND REAL JOB SECURITY 


)_ INVESTIGATE 
jepresentative of 


aim  Investic 
Picts ind “ay DISTRIBUTE 
wealthy orga 


tor you 
ONEY as 


MAIL NOW for FREE BOOK 


SEND TODAY Jor Big, FREE, lMusiated Catala 
exciting facts about sai Schools) low cost 
Shiigeflon. No salesman wil cal. G1 APPROVED. 


= sha 
4801" Hillerent Ave 
2, Dalles 5, Tesos 
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“TOOK IN $217 


FIRST 10 DAYS” 


Some make more, some less. 
We help you to start Your 
Own Alll-Year Business 
Make a oer! Wich 
our easily operated, 
highly efficient Wall | 
Washer, Charles Stelle | 
took in $217 in first 
ten days. E. L. Goss 
took in more than 
$10,000 in one year. G. 
H. Jones wrote, “I 
made « net profit of $1200 on one fob!” Aud 
no wonder—this machine washes walls 6 
times faster and better than by hand and 
with no mess—no drop cloths needed. 
Your Money Making Opportunity + We 
want more men to go into this profitable 
business for themselves and enjoy inde- 
ndence—freedom from layoffs and bosses. 
‘ustomers everywhere —homes, offices, 
schools, churches, hotels, etc. How much 
you earn depends largely on you. What you 
take in is mostly profit. No need to rent 
shop or office; operate from home. Can start 
spare time until your full time is justified. 
Lote No Time—Send Coupon Today for All the Facts 


FREE BOOK! M. UPON TODAY! 


VON SCHRADER MFO. CO. 
annw 


1, Racine, Wisconsin 
‘once (no obligation) your FREE booklet 
formation about your WALL WASHING 
how I can start my own permanent, 
Profitable business. 


FREE! U.S. STAMPS 


PLUS COMPLETE U.S. CATALOG 


erations! Get-Acquainfed Offer WS SIOFENS 


UIS-A., iss 
PLUS big collection of 0 allie 
ferent United States 10h century, 


jend 0c to help cover mailing 
costs. ACT NOW! 


LEARN'="SLEEP! 


eF Fat Stoo 


MANY FINISH IN 2 YEARS 


No classes. No time wasted going to and from school. 
Progress as fast as your time and abilities permit Standard 
HC S. texts supplied, Thousands enroll each year in this 
62-year-old school. Send for FREE descriptive booklet. 


Drexel at S8th St., Chicago 37, tit. 
J Without obligation, please send FREE descriptive booklet 


| 0 
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FIX OUTBOARD MOTORS 


POWERMOWERS, AND ALL SMALL 
2 & 4-CYCLE GASOLINE ENGINES 
ed, ebay tounderstond, Home 
joday far FREE information. 


LINCOLN TECHNICAL INSTITUTE 
SUITE 2-G, 472 MARKET STREET, NEWARK 5, N. J. 


I'll Send You This Handsome 


SAMPLE CASE-FREE 


and hon Youn to Make 
‘Up to $30. 


pufetece ent 


EER. Tal 
coNGnEss a Punoor StRECTS « enicacs Fs MiiNOIs 


EARN:100 


A WEEK AND UP 


BE AN AUTO-DIESEL 
MECHANIC...EARN 
WHILE YOU LEARN 


Many of our graduates ear $100 a week 


NASHVILLE AUTO-DIESEL COLLEGE 
226 7th Ave. N., Dept. 42 Noshville, Tenn. 


cae MURALAMA ARTS 


Tired of Bei Wage Slave? 
$100" | diredioh. poleg ci Wage sexs 


have two good Bands and one good eve. you 


Want BIG PAY— 
‘Your Own Business? 


MEN! Make up to 


*L000" 


IN A MONTH! 


without “SELLING” 


Sensational Demand 


for Low-Priced Fire 


Alarm PLUS Sure-Fire “No-Selling” Plan 
Offers Ambitious Men Huge 
Profit Opportunities 


AMAZING NEW INVENTION 


SAcz AUTOMATION SELLING 


Make This 
Lighted-Match 


Nearest Thing to 


th. No competition anywhere. Get in om the 
iis coupon 


MERLITE : INDUSTRIES, Inc, 


114 E. 32nd St, Dent F-16U 


Now York 16, N. ¥. 
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UNUSUAL TELESCOPE BU 


‘See the Stars, Moon, Planets Close Up! 


ie ttipod Valuable STAI 


HART ang 272 pave “Handoot Por Heavens 
Stock 0-H 


$29.95 postoald 


95% PROFITS 


YEAR ’ROUND 


Be your own 
boss. Operate a 
SIMPLEX. lawn- 
mower sharpen 
ing service 
in your 

community. 


Pays for itself 
‘average month. 


SIMPLEX—4 machines in One! 


‘*Rotary Blade Grinder— 
hollow grinds any rotary 
mower blade. 


“Cutlery Knife Grinder— 
sharpens cutlery, tools, 
scissors. 


‘Reel Grinder— sharpens 
F reel in or out 


*Bed Knife Grinder— 
grinds with either round 
Wheel or cup wheel. 

Send for free, money-making details! 
The FATE-ROOT-HEATH Company - Dept. PS-2+ Plymouth, Ohio 
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set MASTER 
Advertising Uniforms 
To Business Men 


(o Not Hoase- 
TeHente 


Perience needed. Free pow- 


sTeutnvest | erful sample outfit. Tested 
Waning | selling methods. A few calls d 
can bring you $50. and more {ffs 


Fail 
Pact Time r day. We show you how. 
1 jay. No obligation, 


GEORGE MASTER GARMENT CO. 


Pent. 2-42, 
._Lonter, 


BRI MANUFACTURING CO. 
Dept. 5, Burlington, Wis. 


ho 


IRSTUTE OF AFPUED SERGE 90S ve 1362, ica 3, 


“> “$7, 10850 rirst vear 
SERVICING RADIATORS!” 


you Pret 


INLAND 


TEST YOUR OWN 
TV & RADIO TUBES 


When Writing to Advertisers 
Please Mention Popular Science 


esveuma TRACTORS Pe 7 


‘ther “BUYS 


rr mee 
‘GOLF cARs 
Ges | 3 


Prepare for your career in 


METALLURGY 


INDUSTRIAL ENGINEERING 


MECHANICAL ENGI 


Missiles or machinery, rockets or refrigeration, 
MSOE equips you for a career in many fields: 


PRODUCT DESIGN + RESEARCH 
DEVELOPMENT + QUALITY CONTROL 
TIME STUDY + PURCHASING 

SALES ENGINEER 


When you graduate from the 
Milwaukee School of Engineering 
you are prepared for a dynami 
career as a Mechanical Engineer or 
Engineering Technician. Under a faculty 
of specialists, you gain a sound technical 
education in modern, completely equipped 
laboratories ant classrooms. As a result, 
MSOE graduates are in great demand and 
highly accepted by industries nationally, 

At MSOE you will meet men from all walks of 
life and all parts of the country — some fresh 
‘out of high school or prep school, others in their 
twenties — veterans and non-veterans. 

‘You can start school in any one of four quart 
and begin specializing immediately. Engineering 


technicians graduate in 2 years with an Associate in 


Applied Science degree. For a Bachelor of Science 
degree in Engineering, you attend 4 years. A 
3-month preparatory course also is available. 


-=a7—wipy EYE GLASSES BY MAIL? 
I YY IT CAN BE DONE! 


Ry 


SEND NO MONEY! 
30 DAYS TRI. 


AIR CONDITIONING 
NEERING 


Milwaukee 
of Es 


FREE CAREER BOOKLET 


MILWAUKEE SCHOOL 
OF ENGINEERING 
ry 


-259, 1025 N. 


Air Condit 


Gi Industrial Engineerin (O Metallurgy 
] Electrical Engineering 
N Age. 
Address 
City. % State. =, 
Gi I'm eligible for veterans education benefits. 


era y 


hee attractive styles! 
ly 40 for men 
pate and women| 


FREE catalog 


Be) Sin "Caen “in every eovelope 


WARNER ELECTRIC CO. 
1512 Jervis Ar. Dept, 3-8, Chicago 26, til, 


T warwer evecreic co..1512 4 
34, Chicoge 26, Wl, 


| 
2 rps omnis | 
ee 


fishing? shooting? or both. 


WANT MORE FISH, bigger fish, and more 
ting ‘em? Then get the brand-new O! 

FISHING BOOK by P. A. P: 
ciate Editor of Outdoor Life M: 
DOOR LIFE FISHING BOOK is pa 
practical data and test-proved tips for landin 
every kind of fish and getting the most out 
every fishing technique. Over two dozen chap- 
ters, more than 100 pictures deliver the kind of 
know-how that produces quick results for be- 
inners and oldtlmers alike. 

‘You'll get real down-to-earth information on 
rainbows, brookies, brownies, cutthroats, lake 
trout, steelheads, small 
rmuskie, northern pike, pi 
pie, white and 

rock bass, ms broeeil ca 
and fi inning, trolling, flies, natural 
baits, bass bugs and poppers. 

$400 


fun 


OUTDOOR LIFE FISHING BOOK, 
available in limited quantities, only 


DER ONE OR BOTH BUT MAIL COUPON 


‘These $1.00 limited editions, bound 
in hard-gioss paper, will sell out fast. 
Similar books bound in cloth sell for 
many times this low bargain price. 
Rush coupon today. Money-back 
guarantee. 


Outdoor Life 355 Lexington Ave., New York 17, N.Y. 


56 Porutar science 


Two brand-new Outdoor Life books for sportsmen — only $400 


JACK O'CONNOR, Shooting Editor of Outdoor 
Life and America's top gun expert, hands you a 
million dollars worth of gun and shooting know- 
how inthe hrand-new OUTDOOR LIFE 
SHOOTING BOOK. It's loaded with inside ti 
expert advice on email bore rides, big eare rifles, 

handguns, ammunition, scopes, sight: 
ae Shots andl patleran plasty faore Lavishly 
illustrated with 100 photos, diagrams, trajectory 
tables, ballistics charts, etc. Large format, fully 
indexed, handsomely printed. 

24 exciting chapters packed with information 
on: Types of Rifle Actions, Rifles for. Woods 
Deer, Bullets for for 
Controversial 270 Flow Good! E 
How to Overcome Flinching, Where to Hit ‘Em, 
Hitting Game at Long Range, Choice of Shot- 
gun Gauges, Choke Boring, Shot, Handguns, 
and plenty more! 

OUTDOOR LIFE SHOOTING BOOK 
n unbeatable value at only 


400 


a 


O'Cor 
‘GURBOOn Lire SHOOTING BOOK at 81:00 
copies of P. A. Parsons’ new. fully illustr 
GUTDOOR LIFE FISHING BOOK at $1.00 each 


enclose 5. Jn tull paymer P59 


Aporess_ 


cerry___zowe_srare_____ 
‘Avoid Post Ofice delays, Include your zone number, I any. 
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How To Stumble Upon 
AFortune in GEMS 


All over the U.S.— Diamonds, Pearls, Amethysts; _~ KES XIE 
Opals, Garnets, Jade, Rubies, Topaz, Sapphires, ‘ay : 
Turquoise, Zircons, and oth: 

Precious Stones are Waiting 


Here is Exactly HOW and 
WHERE to Find Them... tells all you need 
Next timeyou trip on a rock—exam- to know. Exactly where 
ine carefully, Youray have" walked to find scores of precious and sen 
it real fortune—unexpectedly. m: ere to find rich 
gle year, over half PI 
aMILLION dollars worth {{ ir yourouxo Tas t! 
of stones were found by || (MYOURBACKYARD e 
week-end gem hunters. niches 
A youth pitching horse- ‘one-day gem hunting. How (0 been'found in 
shoes in an open lot picked to recognize each variety. $ MafY sections of the U.8.7 
$48,000Diamondshavebeen 
found in Arkansas alone? 


up 8 sone and ope i fa 53 Gem Stones Shown 
fore he discovered it was Va. dic in Natural Col {ADiamond welshing over 
the largest alluvial diamond ||, arut | These full-size photos make it easy ta was found in Va.? 
ever found in the U.S.A. || bam identity gem dacoverionan they $ Avast region surrounding 
s found in the U.S.A. occur in nature. Simple esta you $ the Great Lakes holde the 
‘two salesmen went gem- S30 fiom wiere Gem materais $ Yettobefound ntheUS 
huntingon vacation and found asmall Gem sapphires are found 
pocket of “Tourmaline,” a semi-pre-  Sal.“bapter on how t ay § nColorado Idaho, Montana, 
cious,crystal gemstone, worth $13,500. Contains almost 200 pages packed with in- ih Coming? 
Real ‘ston tasrationn, photon, ae, ee 


Are You “Passing U 
GEMS Near Your Home? SEND NO MONEY! | =2:='s: 


Valuabl 
Nadden byrsurface ditandotherrocke, ExamineFREEforS Days wont aoa 
-wet streams have 
, 


Perhaps inan abandoned quarry near S£ND.NO! ca 
our home, ariver bottom, a rocky — unters Guide" for you toexamin a 
illside, a beach, or an old cave, If you 
know WHERE to look and how to #10- pound Turauolse nus 
RECOGNIZE the more precious made. tn fet, believed larwont over 
stones—you can enjoy aneduca- back many thousands of times its small $ found. discovered recently 
tional hobby that can pay off BIG,  fitize‘cxamination in your own home. He haeapealcaace 
Now you can enjoy and profitbygem- Science & Mechanics Magazine 
hunting—no matter where you livein iinals 


ry diamond al- 


Science & Mechanics Ma; 
480 EAST OHIO STREET, CHICAGO 1 
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Step Right into a 
Big Job Like THIS 


Up to $100.00 a Week 
asa Starter 


Quick Promotions 


CAR FURNISHED. 


Adjustors are so greatly needed. Mal ds 


Nowonder big insurance compa- | PERSONAL SECRETARY 

nnien pay an much as $450 9 monthto start, often provide pri- 

vate office, a secretary and a car for personal use—all expenses 

aid! ‘That's why the money-making opportunities in this Held 

‘you have just an average education you can 

‘exciting new profession. Let me teach you at home by 

{ina few weeks you can learn enough Wo got on the road to 

fe-igure salary. You can either work for yourself or for a 

ie reliable company, No need to chat 

ious officehoura! 


Expenses Pai 
V'll Show You How 


your location. No 
fFto find out, 


ig money! 
Liberty School of Claim Unvestiga 


Fz SIMPLY MAIL THIS COUPON NOW!- 
McNalr, President, Dept. 22 


| 
| 
i 
iF 


ITH & CO. Des 


oT ‘But’ ‘WHIP 
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‘My pupils—from 11 to 87—prove 


YOU CAN HAVE A NEW 
BODY AT ANY AGE . 


with New Health—New Strength! 


Now—st last—you can quickly ond 


Billy 1 Van says: 


BILLY VAN— PHYSICAL ainecTOR i" 
48 An St ‘Studio 2 ‘San Diogo 16, Cailtorna 


— Aged 50to 80? 


Mailusyourname,addressand yearot 
ll rush details of our sensa- 

Boma arial bank account” Life In- 
surance that you can get without ex- 
amination. No salesmen. Details free. 

—— >ROYAL CIRCLE OF FRIENDS 

[BURIAL INSURANCE SOCIETY 
7 W. Madison St, Chicage 2, Ml Dept. 20 


MAKE MORE MONEY! 


Be a Manufacture: 


Eourse shows you how. Complete’ 
Write’ today: i 


MANUFACTURER'S AGENTS SURVEY 
508 Forsyth Bldg. 


RUPTURE! 


‘An amazing Air-Cushion Invention 


bie, cheap. Day andi 1 
tection ‘heips Natuce support weakened muscles gently but 
Surely. No risk. Sent on ‘Trial! Write NOW for {ree Book 
iet'‘and Proof of Hesults, All correspondence confidential. 


Brooks Company, 144-B State St., Marshall, Mich. 


STOPS OIL BURNING! 


$0% MAXIMUM ENGINE POWER 


‘Thine ol when cold. thichent ol when Bot 
Fry tine i seg edocs be 
‘oorka actor © ‘ @ 


RADIATOR SPECIALTY CD, cuantorre Wc. 


Coo TALL MEN ONLY! 


SHIRTS 
WITH YOUR EXACT 
LONG SLEEVE LENGTH 


=¢ 
PLIOBOND , 


PERFECT FIT IN your big : 
CANVAS 


size! Sleeve lengths 10 36, 
neck sizes 10 18'3! Ivy 


smartest new dress 
styles. Also sport and 

shoes, boots, sox, 
slippers. All FOR BIG 
MEN ONLY! A postcard 
brings you big color Cat- 
‘log, FREE! Write today! 


3 ‘BONDS 


PLASTIC. 


189 Brockton, 


Wai olay fora, FREE woo of ilstrated aw book. THE LAW. 
FRAiNeD wan! owe ets the profeion acheter 
eine Gleb saree aroha say he fees Binet 
Erosion monthly tenan, Write Yor FREE few’ teeatng Dock today” LEATHER 
Blackstone School of Law, 307 N. Michigan Ave. COMPOSITION 
Founded 1890 Dept. 122, Chicago 1, Illinols BOARD 


era's FST Producten Aion Beats 
ve tor LIFE 


DEGREE IN 
ENGINEERING 27- MONTHS 


STAINLESS STEEL 


EASY TO APPLY. PLIOBOND re- 
quires no mixing, brushes on, dries 
rapidly. 

EXCELLENT ADHESION. PLIOBOND: 
exhibits exceptional strength — up 
to 1600 Ibs.sq. tn. in shear tests. 
EXTREMELY DURABLE. PLIOBOND: 
resists age, heat, cold, water, chemi- 


INDIANA TECHNICAL COLLEGE i 


7 
7 
29, Washington Sovleverd, Fort Weyne 2, Indiana # | C#l% OU 
foes ond se fee durmetics tu #7 ce Dotinane ts f 
eine ee ee eee 
'C) Mechanical ‘Electronics Hy 
SMES POETS, crn secant # 
(Power or Hlectroaies) "(3 Metallurgical 
VEL Bes omee | 
H Goop EA 


Plbond=7.M. The Goodyear Fire & Rubber Company, Akron, Oblo 
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ON EVERYTHING 
IN ELECTRONICS 


EASY TERMS 
AVAILABLE 


Here is the complete guide to every- 
thing in Electronics for Experi- 
menters, Builders, Amateurs, Serv- 
icemen, Engineers and Hi-Fi 
enthusiasts: 
ild-Your-Own KNIGHT-KITS 
Everything in STEREO Hi-Fi 
Hi-Fi Music Systems & Components: 
Phono Equipment 
‘& Paging Systems 

TV Tubes, Antennas, Accessories 

Amateur Station tquipment 

Latest Test & Lob Instruments 

Industrial Electronic Supplies 

Parts, Tubes, Transistors, Tools & Books 
SAVE on everything in Electronics 
at ALLIED—get fast, dependable 
service, expert personal help, guar- 
anteed satisfaction. Send today for 
your FREE 1959 ALLIED Catalog. 
Everything in Electronics 
From One Reliable Source 
‘OUR 3th YEAR 
——=4. 


Send for 


FREE 
Catalog 


ALLIED RADIO, CORP., Dept. 7-89 
100 N. Western Ave., Chicago 80, Il. 


( Rush FREE 1959 ALLIED 452-Page Catalog 


Name 


Address 
(City___._ 


BD Porutar science 


NEWEST 


IDEA in 


A CINCH To ASSEMBLE 
© SeAuTIFUL INBOARD LOOK 


BEACHCRAFT BOAT CO. 
212 NO. QUARANTINA STREET 
SANTA ARA, CALIFORNIA 


BOAT KITS 


TOOTS To YOON AS 
Puce Fol 


|Your Dollar Will | 
Feed A Refugee | 
Ape 


| War and political refugees over- 
seas urgently need the direct 
help, the personal encourage- 
ment, of CARE food packages— 
$1 for 22 Ibs. of farm staple 
Delivered In Your Name. Ma 
your dollars to “Refugee Cam- 

| paign,” CARE . . . today! 


_,| © 


660 First Ave. 
New York, N. Y. 
Printed as a public service _| 
When Writing to Advertisers 
Please Mention Popular Science 


AUTHENTIC 
SCALE MODELS 
ONLY $2 EACH 


Leading commercial airliners! PAN AMERICAN Super-7 
Clipper; conrinentat DC-7B; peta Golden Crown; 
sapan Air Lines DC-7; NoRTHEAST Sunliner; SCANDI- 
NAVIAN DC-7; UNITED’ Mainliner; WESTERN DC-6; 
ALASKA Airlines DC-6B. Order one or a full set of 
these sturdy snap-together (no messy glue) models 
now! Send check or money order (n9 €.0.D.') for 
$2.30 (includes packing, shipping) for each model. 
Money back guarantee! 


AUTHENTIC AIRCRAFT MODELS, Box 613, Coral Gables 34, Fla. 


THE NATIONAL SCHOOLS of 
HEAVY EQUIPMENT OPERATION 


‘START 


couurerine 
nowt $05 
cont 38 


ewan wapies 
fer Den, Bumper 
ove, Cab, Oe. 


_ Send 10 cents for ilustrated folder. 
MRT os. 52. 10: 9068 Lone esen 10, california 
Double Shor, SlverTipped, Al Bross 


REFILLS: 20 for i 


Retractable 
PENS 
12 for $1 | 


100 for $8.00 


ARCLAY. BAST RIBUTORS | 


YOU CAN BUY THE BEST 
AUTO INSURANCE For’ LESS 


Preferred. Rsk Mutual nsorsnce co 


16000_Grand Avenue « Des Moince 12. own 
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AR CONDITIONING-REFRIGERATIO 
ELECTRICAL APPLIANCES 


cep ALL THIS EQUIPMENT 


NOW ONE Modern Master | yoy Grr AND X' 
Home Training Course 
IN ALL 3 PHASES 

ALL AT ONE 

LOW TUITION 


states ee 
. ne 


Incomplete training limits 
your earning power, even 
isqualifies you for top-pay 
jobs. The big 


give , you illustrated 
4" Lessons and 
if jany other 
trainin: privilege 
of CONSULTATION ‘with our 
instructors’ and. engineers. 
Tnanual 


on to service and 
repair all types of retrigera. 
tore, air conditioners “and 
appliances. With complete 

as only NTS. 

— you ean accept 
Svery job, make big profits 
all year round. 


@ Factory-Made APPLIANCE 
TESTER!” A shop-tull of 
PRACTICAL, p 


You, cro needed to Bele aoe Rees he Wonk 
au aside” TS 

BONE Der cule 

oR a eg i 

gen has steady Sag at Form As You 

‘igh pay. year after year. We show you how. Many of 

He can go places in his own ur ‘students pay ‘for their 


with al-phas ey, 


earning power is unlimited. pea 


ILLUSTRATED 
FACT BOOK 


and raining in 

N.T.S. also offers training 
ACTUAL ELECTRONICS 
tesson TV- RADIO 


WORLD-WIDE TRAINING SINCE 1905 
MAIL NOW TO 


National Technical Schools, Dept. 00-29 
4000 S. Figueroa St., Los Angeles 37, Calif. 
Rush FREE “Opportunity” Book and Actual 

Lesson. No Salesman will call. 


heck Mere trad LY en aig a at ag 


Not everyone does as well, but T.N. CODY, 
who started a business of hi 


For 12 months I’ve averaged 


‘oven, reports 


Many men have discovered how to be independent, 
to be free of layoffs and bosses. C. G. 
‘more than $200 his first week. A 

‘krossed $44,000 their second year. H. Lemon 
says, "T netted $133 in one S-hour day.” 

How much you make depends largely on you. You 
need no special skill, no large investment. Start 
part time if you wish. 

NO SHOP NECESSARY + Our Electric Deterger sham- 

t on floor—removes dirt and 
ri ana how their natural color and 
mauty. So efficient and safe it is used by largest 
railroads and hotels 


when and where you please and all 
the money you take in is your own. 
No risk. Machines fully guaranteed. 


vow scynaoes nite 66, 71 
Without obligation send me Frat book- | 
let about your RUG DETERGER and tell | 
1 
1 


Colorcrete 
Can Earn 
High Incomes 
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$40 for 1! DAY’S SPARE TIME WORK 
GRINDING LAWNMOWERS 


Yes, J. H. B. writes, “not bad for a 76 year 
old ‘young fellow earning $40 for a day and 
a half's work”... and others are making 
even bigger money with the Universal 
Model B Lawnmower Grinder. You,too & 
can make good spare or full 

time profits in your own 
business in your garage or 
basement. We furnish 
everything you need. 
Write today. No cost 
or obligation. Dept. P-29. 


ROGERS 


MANUFACTURING CO. 
LINDSEY, OHIO 


BUR BARBELL CO. 
Lyndhurst 5, New Jersey 


‘icere 

‘etd yet 
“ majar TV 
ESSN Ue 


soy GIANT, SURPRISE CATALOG 


tiny collection. Ask for our 
and First Flight covers. 


M. Walsh Box 308-F Tuckahoe, New York 


CONFIDENCE 


BRAND 
NAMES 


SATISFACTION 


BRAND NAMES FOUNDATION, INC. 
437 FIFTH AVENUE, NEW YORK 16, N. 


NEW RUBBER STAMP BUSINESS 
PAYS BEGINNERS fc 9.20 AN HR. 


RT AT HOME 
STN SPARE TE 


with Table Top Machine, 


‘Theniulti-milliondollarRubberStamp business—oncecontrolied 
by a few big companies—is now being taken over by small opera- 
tory—one in each community throughout the United States. Men 
and Women who have this inexpensive machine ean turn out 

tamps with special wording that 
terial costing 


only 27¢ male 
does the work is to operate and it turns out as 

asaix Rubber Stamps at a time,each with different word- 
ich as names, addresses, notices, stock numbers, prices and 
“copy” needed by offices, factories and individuals. Work- 
ull eapacity, it can earn as much as $9.20 an hour for the 
operator! Now you can get into the big-pay business yourself, 


with your own home as headquarters. You don't need experience. can get me started in the progtable ee Stam ae. s 
We nupply everything, including completeinstructionsand.eight as 5 SIe7bins you send me Lo 
ways to get busineas coming in feat. Start making up to $9.20 an : s 


hour from the very beginning. Cash in on the profitable Rubber 
Stamp business in your community, right away. We'll mail full 
particulars FREE and no salesman will eall. Be first in your 
locality. Rush coupon today of send your name on posteard to 


RUBBER STAMP DIV., Dept.R-3-B 
1512 JARVIS AVENUE @ CHICAGO 26. ILLINOIS — 2ONE.._.STATI 


Heald Trained Engineers 
are Moving Ahead and 


Throughout American 
Business and Industry, 


BACHELOR OF 
SCIENCE DEGREE, 
27 MONTHS 


MAKE YOUR OWN GLASS SCREENS 
with REAL Flowers and Butterflies 


ermanentiy embedded in Castoglas. Also make 


Riaty, bowls, dishes, trays, table "tope and 
{isnt with inten of remerple 
yourself, for kits or to sell at handsome. rod fe Ehsctelest aborsions 

MAKE GOOD MONEY AT HOME " 

No Experience, No Equipment Needed erat seen Secon vere 


‘The laminating process 1 le anybody ean do It, Nelther He 


ld College Ranks FIRST 


sent eked Mat of Sho Micaions [UTELEVISION Cot 
ih one” hour, you can produce Articles of “Who's Whe in America® 


Sei "thers “direst “of” have 


‘stores and specialty shops handle your sales for you. Also do. Send for FREE Information 
Secession a te: 
aici kaseete Sica oe ata Heald Engineering College 5 Aches hin 
ai oie Eee Ha 
ply ole er erp ale 


NAME 


STREET 


cry 
STATE 


THE CASTOLITE COMPANY, Woodstock, Ilinois 
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(OVER 7000 TERMS 
IN MATHEMATICS . 


At Your Fingertips 


Plus Invaluable Translations of 
Foreign-Language Terms 
HIS BRAND-NEW revised edition 


of the great James “Mathematical 
“puts over 7000 mathemat- 


‘ ‘analytical mechanics 
nireds of others. Just. tu 
‘de 


Spaces | 
plush 


IDEAL 


time-saver_for_mathemati- 
cians, "se students 


with 
not satisfied, 

Otherwise, sei 50—casy 

Nostrand Co., Dept. 352, 120 Alexander St., Princeton, N. J. 
(Established 1848.) 


DRAW FOR MONEY! 


MONEY 


‘OU can lean Commercial Ar. 
Mlustating, Cartooning, etc 
Bome, in spare tases Not previous art tsining 
ecessary, oon be your oF bows =~ war of 
owes, Pek your ove working pours Or ears 
Binney asta arti for adv 
Bewspaper, magazine, dept. store, 
Rat's profitable hobby. Earn while you learn. 
piece art outSt piven with Your Brat leased 
AT'NO EXTRA CHARGE, (Schoo! ert. 1914) 
FREE BOOK, “Ast FoR PLrAsURE AND 
Gescrbes ‘our method 
Lists opportuni 
tien, Tells what 
"oar students ay. 
ie) No “obligation. 
GEES So mail coupon 


Beaute and Prot 
1 iam 
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$41.75 wp; 


FREE COLOR 
CATALOG 
Cr 


DETAILED 
COMET METAL PRODUCTS C0. INC 


FIX SMALL AIR COOLED ENGINES 


oer, Fue ghee. coin "semvtce a 


nay, "Urcom 


ISMALL ENGINES SERVICE MANUAL pepe ts, Nansen en 


BPs CHOKE-STOVE 
Doubles THE LIFE OF YOUR CARBURETOR! 


BPS PROTECTS THE CRITICAL ZONE 


BPS 100K For BPs AND 
Pat. No.) __ PAT. NO. 304345 
304345,/ STAMPED ON THE CASE 


is a Critical Zone i 
That x includes the 
the whole top area of the 
carburetor 
Super heat in this Critical Zone will cut the life of your carburetor in half and cause po: 
al performance. Super heat causes the 


quipment (and all methods: except BPS) delivers this 
Critical Zo 

THE CURE — What i Is a large volume of air heated to Just the Right temp. 
ture — which 1d by the BPS CHOKE-STOVE! (There is a custo 
CHOKE-STOVE Ask Your Service Mi 


Permanent Insurance Against Fouled Carburetors, Plugged Jets and Gummed Chokes! — ONLY $ 55 


Famous “Threadit”" Specially Hardened Ste 


Mie) can open the door 
36-PC. TAP and meg SET NY to a BETTER JOB at 


a BIGGER PAY for YOU 


-oupon today. 


“eaedited Meminr NATIONAL WOME STUBY COUNCIL 


Send Check or Maney Order. If COD, fees ex 
SCOTT MITCHELL HOUSE, INC. °F 5izeat!® Seu" Sae™"™| 


Hoste Avoarss. 
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If Pocket Six eel 
i} 


Peet ae LEFAX 


TECHNICAL DATA BOOKS 


ELECTRONIC 


ORGANS i: x1 form 
. = “CONSOLETTE" 


NO SPECIAL SKILLS 


PAY KIT-BY-KIT 
= COMSDLETTE MoveL Sekt 7 Srna anya 
Lee | beg oy yr" LEFAX PUBLISHERS, Dept, PS-29, ‘PHILADELPHIA 7, PA. 
(Rea FEM IMPORT Ma Order 
EP sar 


* HANDSOME ASSEMBLED CONSOLES a 

* DOUBLE KEYBOARDS — 122 KEYS 

* ABOVE-KEYBOARD TABS 

* CONCERT MODEL CONFORMS TO AGO 
SPECIFICATIONS. Occupis 35” x 4'7” Floor 

+ BUILT-IN SPEAKERS OPTIONAL (Fr Coste Meda et) 

* COMPLETE DETAILED INSTRUCTIONS 

© FREE—NEW 1959 EDITION of Té-poge : 
BOOKLET DESCRIBING BOTH MODELS 

© 1O"LP RECORD DEMONSTRATING BOTH MODELS |] GOVERNMENT OIL LEASES 

|] LOW AS $1 PER ACRE. 


available for $2, refundable on receipt of order You a& rill realize 
‘ou do no drillin no 
Write today—see what fine instruments Eing-aize profit -withdut ever Weaving hone, Waits 


you can have at such great savings. for free map and literature. 
SCHOBER ORGAN CORP. Seas S°RWH) (Gul 
‘The HUBER ORGAN CURE. Now vore 26.0 AMERICAN Oil SCOUTS Deve. P5 a cea 
OPERATE ; 


ay EARTH MOVING EQUIPMENT 


FOR YOUR 


Child's Photos 


Used weekly. RUSH Ismail photo for 
approval, Print cia's, mothers name, 
weturned promptly: 


Boat Plans ce 00S Sunset Hollywood 28 Cal 
Patterns ae Dotiar Jnventor, —All amous Brands 
Frame Kits is ie 


KIT CATALOGS Over 50 Modele—Pre 


types best for the amateur builder 


Savings NEVER LESH THAN S07, UP TO 707, OFF REGULA 
HEADQUARTERS FOR ALL SPORTS CAR TIRE SI 
SEND FOR rou FREE CATALOG! 


RELIABLE "3! © “camo a ns. 
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THESE ARE THE 
AMAZING SHOES 


that have helped more 


2 INCHES TALLER! 


true! You just step into a pair of these amazing 
/ATORS” Shoes and instantly they add 


look just like any oth 
0, don’t envy TALL 

mer ‘one, Over 30 

styles for stres 

sport. Most styles, $25.95. 


Write for FREE Booklet today! 
‘STONE-TARLOW SALES CORP., Dap 5-25, cin G8 Mus. 


RUPTURED 


BE FREE FROM TRUSS SLAVERY 
Ww TR OR- 


Toe mavnat goa dese. There te no ilieatien. 
Excelsior Medical Clinic, Dept. ¥6224, Excelsior Springs, Mo. 


our, GET LONGER LIFE 
ee FOR YOUR BATTERY 


TEN 
delightful, exciting 


MOVIES 


FANTASTIC OFFER 
ALL TEN MOVIES $ 
IN 8mm FOR ONLY. 


(16mm—$4) 
The movie boy of 
Ton publectss alt 


JSM PRODUCTS CO. 


‘heck oF money 
‘SENSATIONAL MOVIE ‘OFFER 
Box 46856, Dept P-7 
West Hollywood 46, Calif. 


Make *5°° an Hour 


CASH PROFIT 
THE DAY YOU START! 


START YOUR OWN BUSINESS AT HOME... SHARPEN 
HOUSEHOLD, GARDEN AND SHOP TOOLS IN SPARE TIME 
Now you can turn your spare time into Big Cash 
Profits with new BELSAW SHARP-ALL. Sharpen 
knives, scissors, shears, snips, ice skates, mower 
blades, hedge trimmers, grass whips, axes, 
chisels, screw drivers, scrapers and saws. 
just about any household, garden and shop 
tool. Your own CASH business in 15 square feet 
of your bosement or garage . .. all your pros- 
pects in your own neighborhood. No calls to 
make. No experience needed. No inventory. 
Your SHARP-ALL quickly pays for itself. 


FREE BOOK tells how to start 
your own cash business. 


Learn how easily you con stort your 
‘own spare time business. Amazing 
low cost, easy-payment plan. Send 
coupon today for FREE BOOK. 


r = _— 
| BELSAW SHARP-ALL CO 
! 
| 


1 
1 
709 Field Building @ Kansos City 11, Missouri | 
Send me your FREE BOOK. | 
if 

| 

I 
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\ CONTAINS 
‘See the newest and finest in Stereo Tuners 


Everything tn Electronics 


The 
Complete Catalog 
Featuring The Best Values 

‘Optainab! 


Tones srorante'esteomeurs 
iter unseat mete 
fear ena 
‘The, most complete electronic ay 
catsiog rammed fl of everyting 
Siectroie at our clstomary dowa-lor 
arth money-saving prices 
‘The largest selection of i‘) com- 
ponents and eyatems greatest sa 
En Lafayette endorsed best buy 
compote ‘systems. 

EASY PAY TORMS AVAILABLE 
to Down = Ur To. 18 MONTHS. To 


| fofiyette Radio ‘sss 


mamaica 
CO Send PREE LAFAYETTE Cat 


LEADERS IN HI-FI 
our 


38th 


YEAR 


err. KEY 
890 


Name. 
Address 
—— 


LEARY op stERY 


run your own 
business 


Zone... State 


nae. en 


FREE UUSTRATED 


V orroman 


SLIP COVERS. 
Yours to Keep 
or Sell 
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New Popular Science book 
shows you 
How to Make Your Own 


Built-Ins and 
Space Savers 


Here, at last, is the book that shows you 
how to expand your home by transforming 
unused space into compact, attractive living 
areas. Bill Baker, nationally known designer 
and furniture maker, brings you his original 
designs for 15 complete, space-saving pro- 
jects. Step-by-step photos, hundreds of easy- 
to-follow instructions, exploded views and 
diagrams make every project easy to build. 

Shows you how to cut costs with inexpen- 
sive plywoods, how to finish them with mod- 
ern wood trims, laminates, plastics. You'll 
learn cabinet makers’ secrets, acquire know- 
how about a wealth of techniques for indirect 
lighting, panelling, and much, much more! 


Low-cost, Luxury Kitchen 
Hideaway Bar 

Home Theater Unit-TV, HiFi, Radio 
man’s Dream Sewing Center 


jne-wall Co te Workshop 
Ten Others 
160 Pages 
‘560 Step-by-Step Photos! 


Order your copies of How to Make Your Own 
Built-ins and Space Savers NOW on the 
‘coupon below. Satis- 
faction guaranteed. 


Popular Science Publishing Co. 
355 Lexington Ave., New York 17, N.Y. 


Rush me___copies of How te Make Your Own Built- 


ins and Space Savers, at $1.00 each. | enclose 


ietana, WT Tin ‘not completely satisteg, " O™P 
Name. 
Address, 
City. *Zone. State. 


‘dvoid Post Ofice delay. Incigde sone number, iJ any. P5-259 


LEARN MEAT CUTTING 7) eee 


v Et 


‘The steady dependable trade of Meat Cutting taught 
easily in 8 short weeks. YOU LEARN BY DOING 
under actual meat market conditions in big modern 


school at Toledo. 


For beginners or men with experience. Get a profit- 
able store of your own. Remember PEOPLE MUST 
EAT! Big. pay jobs, Free employment help, Thousands 


of successful graduates, 


¢, pricing, advertisi 


ig, sell. 
‘meat education. National 


after you graduate. Send coupon for FREE schoo! cata- 
log—TODAY. G. 


See 
ars 
ey tena 
Rabloe 


C., UNIMAT DIV., Dept, 129, 350 Bway, W.Y. 13 


vos GETTING 
UP NIGHTS 


MAKE YOU FEEL OLD? 


ep and worrying 
Weakness" too frequent, burning 
lurination, Bed Wetting, Getiing Up Nights 
—or Strong Cloudy Urine, due to common Kidney 
or Bladder Irritations, which often result in sec 
ondary Backache, Headache and Nervousness. In 
Such cases New Improved CYSTEX usually gives 
Quick, calming relief by combating irritating 
kerms in acid urine; and by relaxing, anaivesie 


Dain relief. Safe for’ young or old. Get CYSTEX 
At drugulst, Poel better fast or morey back. 


Get Yourself FIXED 


FOR LIFE in the Big 
Pay Shoe Business! 


maxing’ 2-minute 
{he aos business, 
estment to make 


NT'ian™in "your territory." Weite | PRODUCERS 


THEIR OWN 
ORTHO-VENT SHOE COMPANY — | SHOES AS A 
492 BRAND mO.. sauem, vincinia [|__Bonus! 


GREAT SMOKY 
MOUNTAINS NATIONAL PARK 


22 GREAT LAKES—TVA DAMS 
HISTORIC SHRINES — including 


Please send Free Vacation Guide 


E Vacation 


| Guide 
~ to 


Tells all about 


most visited National Park in U.S. 
wonderful fishing and water sports 


homes of three presidents 


1960 Cordell Hull Bidg., Nashville, Tennessee 


= z| 
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Motor” 


‘One of 12 


Funabouts start at $99. 


/\ that deliver ‘more speed, 
y fnfety and: comfort att 


Runabout 


0 


Waste WES” 


now in 
Mande eel 


DEPT. 5-29 


/ IN YOUR OWN BUSINESS 


MAKE UP TO $75 A DAY 


ROUTE 130, THOROFARE, N. J. 


SAVINGS 
BONDS 


FLY YOUR OWN 
nsen 
HELICOPTER ~< 


view drawing, 

specs and photo of 

Glider for $1 or 

motor “powered Gyro-Co} 
Bu ns and i 


tAddress e 
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Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch—Relieves Pain 


For the first time science has found a new 
healing substance with the astonishing ability 
to shrink hemorrhoids and to relieve pain—with- 
out surgery. 

In case after case, while gently relieving pain, 
actual reduction (shrinkage) took place, 

‘Most amazing of all—results were so thorough 
that sufferers made astonishing statements like 
“Piles have ceased to be a problem!" 

‘The secret is a new healing substance (Bio- 
Dyne*)—discovery of a world-famous research 
institute. 

‘This substance is now available in sup- 
pository or ointment form under the name 
Preparation H.* Ask for it at all drug counters— 
money back guarantee, Reg. US. Pat Of. 
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EARN MORE -LEARN 


SAU TO 
DIESEL MECHANICS 


‘OR TRAIN WITH OTHER GREER DIPLOMA COURSES 
(auto mecuanics Cl REFRIGERATION 
1 DIESEL MECHANICS] AIR. CONDITIONING 
Gi nooy & FENDER REPAIR [) MACHINIST TRADE 
Gi Gas-anc WELDING C ADVANCED MACHINIST 
Cl PIANO TUNING & REPAIR 


Sod plac and convenient 

‘ze Sours while training: “Con rn 

308 "PLACEMENT. SERVICE when you enroll if you 

Wish part time or full time employment. 
ENGINEERING DEGREE COURSES 

WUTOMOTIVE ENGINEERING 27. MOS, 

o RATION & AIR COND. ENGINEERING 18 MOS, 

Gi WELDING ENGINEERING 18 mos, 

All Courses Approved (1 Giv. or [7 Gul. 


Please rush me free literature on the trade indicated 
tno obligation. 
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Tam printing my message ina maga- 
zine. Iu may come to the attention of 
thousands of eyes. Hut of all those 
thousands, only a few will have the 
vision to understand, Many may read: 
but of a thousand only you may have 
the intuition, the sensitivity, to under- 
fatand that what I'am writing may be 
intended for you—may be the tide that 
‘shapes your destiny, which, taken at 
the crest, carries you to levels of inde- 
pendence beyond the dreams of avarice. 

Don't misunderstand me. There is 
no mysticism in this, I am not speak- 
ing of occult things; of innumerable 
Inwa of nature that will sweep you to 
‘success without effort on your part, 
‘That sort of talk is rubbish? And any- 
fone who tries to tell you that you can 
think your way to riches without effort 
in false friend. I am too much of a 
realist for that, And I hope you are, 

T hope you are the kind of man—if 
you have read this far—who knows 
that anything worthwhile has to be 
earned! I hope you have learned that 
there is no reward without effort. If 
you have learned this, then you may be 
Feady to take the next step in the 
development of your karma—you may 
be ready to learn and use the secret I 
have to impart. 


I Have All The Money I Need 


In my own life I have gone beyond the need 
T have gone beyond 


Pave need fre Ard, in eaditen, T have 
{he satisfaction the dep satistaction of 
Knowing that have pot more than tree 
Frndred other tet ia butineees ef the 
tn, ce I have no ared or moury, the 

eat stiafnction {gt frow if, Shar 
Sing wre openings with 


‘who was worth his salt who would accept 
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I'd like to give this to 
my fellow men... 
while I am still able to help! 


I was young once, as you may be—today 
Lam older. Not too old to enjoy the fruits 
of my work, but older in the sense of being 
wiser. And once I was poor, desperately 
poor. Today almost any man can stretch 
his income to make ends meet. Today, 
there are few who hunger for bread and 
shelter, But in my youth I knew the pinch 
of poverty; the emptiness of hunger: the 
cold stare of the creditor who would not 
take excuses for money. Today, all that 
is past. And behind my city house, my 


‘summer home, my Cadillacs, my Wint 
long vacations and my sense of independ- 
‘ence—behind all the wealth of cash and 
deep inner satisfaction that I enjoy—there 
Is one simple secret, It is this seeret that 
I would like to impart to you, If you are 
‘satisfied with a humdrum life of service 
to another master, turn this page now— 
read no more. If you are interested in a 
fuller life, free from bosses, free from 
worries, free from fears, read furth 
‘This message may be meant for you, 


By Victor B. Mason 


sorsething for nothing. I have never met a 
Ihighly successful man whom the world re- 
speeted who did not sacrifice something to 

im his position. And, unless you are will- 
{ng to make at least half the effort, I'm not 
interested in giving you a “log up” to the 
achievement of your goal. Frankly, I'm 
froing to charge you something for the 
Secret I give you. Not a lot—but enough to 
‘make me believe that you are a litle above 
the fellows who merely “wish” for success 
fand are pot willing to sacrifice something 
to get it. 


A Fascinating and Peculiar 
Busi 


T have a business that is peeuliar—one of 
‘my businesses. ‘The unusual thing about it 
in that it is needed in every litle community 


‘so small that itis within the reach of anyone 
‘ho has a television set. But it has nothing 
todo with television. 

‘This business ha another peealirty, Te 


Jing out « product that han a steady and 
ready sale in every community, A half 
spent for raw materials can bring 
‘ollars in cash—six times a day. 
try to 
tell you the entire story. There ia not 
‘enough space on this page. And, I am not 
k you to spend ® penny now to 
fear the secret. 1'l'send you all the in- 
formation, free. If you are interested in 
becoming independent, in becoming Your 
‘own boss, in knowing’ the sweet fruits of 
‘success as I know them, wend me your 
‘name. That's all, Just your name. 1 won't 
‘ask you for a penny. I'll send you all the 
{information about one of the most faacinat= 
{ng businesses you can imagine. With these 
facts, you will make your own investigation, 
‘You ‘will check up on conditions in your 
neighborhood. You will weigh and analyse 
the whole proposition. hen, and then only, 
if you decide to take the next mtwp, TL 
allow you to invest $15.00. And even then, 
if you decide that your fifteen dollars has 
been badly invested I'll turn it (0 you, 
Don't hesitate to wend your name. I have n0 
‘saleamen. I will merely write you a long lete 
ter and send you complete facta about the 
business T have found to be so successful 
After that, you make the decisions, 


Does Happiness Hang on Your 
Decision? 


Don't put this off. It may be a coincidence 
that you are reading these words right now. 
Or, it may be a matter that is more deeply 
‘connected with your destiny than either of 
‘Gs can say. There is only one thing certain: 
If you have read this far you are interested 
{in the kind of independence I enjoy. And if 
that is true, then you must take the next 
‘step. No coupon on this advertisement. If 
‘you don’t think enough of your future hap- 
Bpiness and prosperity to write your name 
fn a postcard and mail it to me, forget the 
‘hole thing. But if you think there is a 
Sestiny that shapes men’s lives, send your 
‘ame now. What 1 send you may convince 
{you of the truth of this proverb. And what 
Tend you will not cost @ penny, now oF at 
‘any cther time, 


VICTOR B. MASON 
1532 Jarvis Ave., Suite M-3-B 
CHICAGO 26, ILLINOIS 
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This nation-wide service can help your ideas 
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y' about having an idea is getting someone to listen. Millions 

of dollars worth of valuable ideas are gathering dust be- 
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Save labor cost up to 100%, reducing completed costs. Nothing to plan or figure. Complete with all lumber, 
home cost up to 40%. You can assemble any of 57 hardware, paint, nails, glass, roofing, etc. Sterling Home 
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ing or cutting . . . every pleco precision ma. Write today. Send 2Sc for illustrated, color catalog, 
chine pre-cut and marked. BUY DIRECT Boor plane anid details 

FROM MILL. Eliminate all between 

overhead, profit and labor 


PRICED FROM 
$2150 UP 


az, PAY Kon the DOLLAR 


mM for 1000's of Useful Items 


U.S. GOV'T SURPLUS 


26009 $223 | To 
rks $212 


Boon 186, 
Fortis si97 | typewriters $6.80, 


le you can. Send $1 for “Govt, Surplus 


o Feanany.. Tic- TAC- clock KIT 
—— rPRACTOR < prim: is 


$4.75 p.pd. 


Sy BENJAMIN 


‘woo gone AMAZING NEW 


an ine of REPEATERS 


{tip ‘sto tree 


MAMAS 1" FAST, SURE, GRAVITY . ‘ 
RAs Fone era ae I's fun, it's easy with Sweet's 


PIGGY-BACK SHOT MAGAZINE ER ALUMINUM MOLDS 8 


Feng Poston ech Sats Ped Micke your own TOOMCEECOd 
Fete Coot For ew Magaoma . i : 


JIGS SQUIDS 
CASTING 
Rall SWEET’S MOLDS 


TONAWANDA 31, N.Y. 


86 Poputar science 


Ti ates ese 


All Came to Sum and aber giass mogets for 93. 
! "ARKANSAS TRAVELER BOATS 
Admire! gg 2068 &. 14m st. tittle Rock, ark. 


re 


thn beatiful wsed. burwing 
Fireplace installs 


less than a day! 


ENJOY the retaxing, 
cheerful glow of a 
Teal wood-burning 


arkansas traveler > 


THE QUALITY NAME IN BOATS—ALUMINUM-FIBER GLASS 


_ ee 
on MICHIGAN PROPELLER 
MATCHED TO YOUR OUTBOARD 

% moTOR, BOAT AND LOAD 

do oives nerren peRroRMANct 

% ror SKIING, SPEED, CRUISING 

§ "rometar orteanion” 7 

I se oc otc 

5 

4, 


ARABRRRee 


gation, “complete. in 
Uni-bilt Fireplace 


HULL r installs in FABULOUS, NEW 


AUTO ver 5 t L B ll 

newer cars -F on 00 
COMPASS Se... EASILY ~ is a ns 
ONLY Hill's universal brackee permits easy mounting on upper | Twist Into A Thousand Shapes! 
or lower windshield moulding. Vacuum cup also included, for | ‘GIRAFFES.DACHSHUNDS—Pet 
Windshield mounting. Fis any car of today er tomorrow. 


Bensates ‘reads easier. $5.50 and $6.95. At your dealer's, 


HULL MFG. CO.  P.0. Box 246-2. Wa 


MURRAY HILL HOUSE | 


LARCE j= 
TOWELS 


“ 2 Over a billion talles of service ts prow that Unwoven Cotton and Rayon 
freewheeling. wd Warn ium | That's right! Two dozen large 1 towels for only 
tmeans "hie" sasiogs wine Filo (plus foc tor extra Bostare & handling)” Think of t— 


EkitGe' £izk towels for lese than a mickel apiece! Terrific Value 
Tevaduenrts ones We fad‘, buy. fore than w une 
Sifts thousand ta get this special low price. Now we're passing 
"ng on. 40 vou, pur contomert. All orderg on a FIRE 
Peon ah 'you'lh 


SLE oe"Tocting Hubs today,” Fully ruaranteed, 
Shee elke for free iterature 


WARN MFG, CO., Riverton Box 6064-82, Seattle 88, Wn. 
reseuary 1959 B7 


Free/NORTH AMERICA 
PLUS 87 FOREIGN FLAG STAMPS! 


picturing are whoopiny 
a] Crane, Eskimos, Indians: sexree 18: 


other exciting offers 
Enclose 10¢ for malting costs. Supply 
Limited. Send Today 


AMAZING ELECTRONIC DIS: 


PORTABLE, TRANSISTORIZED TAPE RECORDER 
+ ++ COSTS LESS THAN THE DOWN PAYMENT 


CAN SAVE YOU MANY 
TIMES ITS COST THE VERY 
FIRST TIME YOU USE IT. 


$3750 | 


tb Alero 


Order. If COD—send $3.00 deposit 
{ODUCTS INC., De 1 W. 31 St, N.Y. 1M. Y, 


88 rorutAr science 


‘i ey 
Seal #88 
of 2 LUMBER.,.\ 


|| Approval... 


... for the home owner 
who wants to modernize 
and add to the comfort 
and value of his home. 


Your home town lumber and 
building materials dealer 
featuring this authorized 
seal stands ready to help you 
glamourize your kitchen, 
convert attic space into a 
room for your growing 
youngsters, and turn your 
basement into a fun room. 
POPULAR SCIENCE can help, too! 

Those ‘gleam-in-your-eye’ 
ideas can actually be seen... 
can actually be carried out 
by following the home im- 
provement hints in every 
issue of POPULAR SCIENCE. 
You'll find every issue full 
of easy-to-follow details on 
how to carry out those home 
modernization plans... full 
of advice on saving time, 
effort and money by doing 
the job yourself. 
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From the day you buy your Aluma 
Craft you will enjoy carefree, trouble- 
free boating pleasure . . . thrilling rides, 
pleasant cruising and, we hope, fine 
fishing. 

Owning an Aluma Craft is all fun and 
practically no work. It rides smoothly, 
steadily and safely... performs beauti 
fully to give your motor every chance 
to operate at peak efficiency. 

And with your Aluma Craft you get 
a written nine year guarantee of qual- 
ity, excellent construction and flawless 
workmanship. No other boat gives you 
so much. 

Send for catalog showing beautiful 
new models. 

Tr ALUMA CRAFT BOAT CO. 
1521 Central Ave. N.E, Minnes 

Please send catalog showing Aluma 
Craft's top-flite line for ’59. 


peo------- 
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The Man Who 
Tamed the 
Automobile 


ROM the balky horseless carriage that 

had to be run by an “engineer” to the 
smooth living-room-on-wheels driven by 
women—the evolution of the modern au- 
tomobile paralleled (and was shaped by) 
the career of one remarkable man, Charles 
F. Kettering, who died last fall. He was 
probably the last of the great inventive 
geniuses in auto development. 

Kettering passed himself off as a 
homey “screwdriver and pliers engineer,” 
but this may have been 
largely to express his 
distaste for erudite 
phonies, the kind of 
men who, in his words, 
said, “You can see 
through glass because it 
is transparent.” He 
looked the part: lanky 
and stooped, with a 
long, bony face. 

In reality, Boss Ket 
was no farm boy turned 
tinker. He had a 
solid formal education 
(Wooster College and 
Ohio State), and more 
important, the alert, 
curious, open mind of a 
true scientist. (He was also a regular 
reader of Popuar Sctence.) In his most 
famous invention—the starter—he dem- 
onstrated all these qualities. 

Kettering was then partner in a suc- 
cessful patent laboratory, Dayton Engi- 
neering Laboratories Co. (Delco), which 
had developed and sold to several car 
manufacturers a battery-ignition system. 
Cadillac was one customer. 

When a friend of Cadillac president 
Henry Leland was killed cranking a car, 
Leland urged Ket to work up a starter. 

Kettering knew that a small electri 
motor could do a heavy job if it only had 
to work briefly, an obvious fact overlooked 
by other enginers who couldn't get out of 
the rut of thinking about constant-duty 
trolley motors. He had used the same 
basic idea years before to develop an elec- 
tric drive for cash registers. So Kettering 
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NOW EVEN WOMEN COULD DRIVE: His- 

toric photo shows Boss Ket adjusting 
the first self-starters, which he 

developed for Cadillac in 1910, 


provided gears that quickly disconnected 
an undersized motor from the engine it 
cranked. 

Kettering’s starter was a success, but 
not until some soap-opera melodrama had 
intervened. 

Ket broke his leg testing an experi- 
mental car. Then the only starter- 
equipped Cadillac was damaged in a fire 
at the Leland garage in Detroit. Ketter- 
ing, leg in a cast, left his sickbed, traveled 
from Dayton to Detroit and put the 
scorched car and starter back on the road. 

He went on to supervise auto develop- 
ment for 40-odd years, first independently 
and later as GM's long-time research chief 
(he called himself “consulting inventor” 
to General Motors). His men developed 
Ethyl fluid (engine 
knock had been blamed 
on Ket's ignition sys- 
tem by the magneto ad- 
vocates), quick-drying 
lacquers, the modern 
two-cycle diesel engine, 
and air-cooled compres- 
sors and Freon gas for 
home refrigerators. 

Kettering was a vocal 
proponent of cut-and- 
try research. But his 
cut-and-try methods 
required very sophisti- 
cated scientific knowl- 
edge and planning. 
You can get the idea 
from his own account of 
the way Thomas Midgeley discovered 
Freon refrigerant: 

“Midgeley said of the work, ‘We plotted 
the boiling points, worked slide rules, 
brushed away eraser dirt and pencil shav- 
ings and did all the other formalities 
that take the place of tea leaves and crys- 
tal balls in the life of a scientific fortune 
teller.” 

“After this had gone on for a long time, 

fe on one compound 
. they called F-12.” 

Retiscing contributed fortunes to fun- 
damental research on photosynthesis (he 
called it research on “Why the grass is 
green”) and cancer. 

But the breadth of his interests is best 
typified by his election as president of 
both the Society of Automotive Engi- 
neers and the American Association for 
the Advancement of Science. 


MORE FEATURES! 
MORE VALUE! 


more to be proud of in your new *59 Evinrude 


Compare features against any and all comers... 
measure performance under normal boating conditions 
where it counts... and you'll know these Golden 
Jubilee Evinrudes set the pace for ’59! 

Start with Starflite’s V-Block engine . . . smoothest, 
most advanced outboard motor yet produced! Delivers 
effortless high-torque power at moderate RPMs for 
better performance under all load conditions . . . and 
longer engine life. 

Not 2, not 3, but one single twin-barrel carburetor feeds 
the V-4s with fool-proof efficiency. Lark and Big Twin 
have full-range automotive type carburetion 

Biggest “break-through” in years. . . thermostat- 
controlled engines! Now thermostatic control is built 
into every Evinrude from 5% to 30 hp! Field tested 
by commercial fishermen from coast to coast . . . control 
tested by engincers . .. these “‘hot-blooded” engines 
proved their superiority in fuel economy, smoother 
operation, i. spark plug life, longer engine life! 


Sound-sealed cushioned potwer 

all Evinrudes from 5% to 50 hp! 
sound and sealed it to give you a 
quiet, smooth power, 
ul geerstift on all models from 814 to $0 kp! 
New high torque starter, which draws less current, 
‘with bamnery low. Testis ae going mapas pevasit 
manual starting of electric models without battery . . . a 
safety feature other motors lack. Rugged new dent- 
proof, high gloss fiberglas hoods. 

‘These and many other features and refinements you'll 
find in the ’59 Golden Jubilee Evinrudes. See the 
finest motors in 50 years at your Evinrude dealer. 
Look for his name in your phone book under “Out 
board Motors.” Ask for free "59 catalog, or write: 
EVINRUDE MOTORS, 4395 N. 27th St, Milwaukee 16, 


top to prop . .. now on 
‘We bottled the 
magic carpet” of 


A Division of Outboard Marine Corporation 
Tn Canada: Mid. by Evineude Motors, Peterborough 
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QUIET OUTBOARD MOTORS 


NO FLAT “FILTERED-OUT” FLAVOR! 
NO DRY “SMOKED-OUT” TASTE! 
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See how Pall Mall's famous length of fine tobacco 
travels and gentles the smoke—makes it mild—but does not 
filter out that satisfying flavor! 


aes 


HERE'S WHY SMOKE “TRAVELED" THROUGH FINE TOBACCO TASTES BEST 
You get Pall Mail's > Pall Mall'sfamous Travels it over, 


famous length of the length travels and. “}_ under, around and 
—— finest tobaccos gentles the smoke “ through Pall Mall's 
money can buy. naturally . fine tobaccos! 
Outstanding ...and they ore Mi 
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Here Come 


They'll let an auto owner 
have his cake and eat it 
too: a big car, with even 
more zip, better road 
handling, many more miles 
per gallon. Yet aluminum- 
engined cars will carry 
lower price tags 


jam Carroll 


JMINUM engines are leading Detroit’s biggest en- 
gineering shakeup since the V-8 came marching in. 
The only practical answer to the increasing public 
rumble for more economical—but spacious—cars lies in 
tic weight reduction 

ngine designers lost ground during the trend to larger 
and heavier cars. The big power plants, even though more 
efficient by specific measurements, haven’t kept pace. The 
ge driver's gas mileage fell from 17 miles per gallon in 
per gallon six years later. 

Iron engines represent the largest single weight mass in 
modern cars. An all-aluminum engine in a new car would 
use 200 pounds of light metal, but it would eliminate a total 
of 400 pounds of iron on the engine alone. Pull 400 pounds 
off a 1959 sedan and hill climbing becomes 50 percent faster, 
and gas mileage improves in nearly the same proportion. 
Moreover, tires and brakes last longer under lighter cars. 

How soon are they coming? Motor makers, always sensi- 
tive to the sale of the current product, will say little. But 
knowledgeable Detroiters believe that’ the first aluminum 
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These designs show what all-aluminum cars might be like 


=a 


A family of specialized dream cars 
designed by Kaiser Aluminum 
station wagon (above) and t 
dan (right). Maximum utility would be 


engines may be as near as the Fourth of 
July. First units will most likely show up 
in a panel truck (low-volume truck pro- 
duction gives time to whip new prob- 
lems). General Motors trucks, with their 
expected flat six, will be kept close to GM 
service centers so that the engine can be 
“de-bugged” before release in the “Chevro- 
little”—the sleek, not so hush-hush rear- 
engined Chevrolet. 

‘Are aluminum engines new? Far from 
it. The Aluminum Company of America 
(Alcoa) built one in 1917. In 1940, Ford 
made 95-hp. aluminum engines for light- 
plane use. Chevrolet has been testing 
light-metal power plants for 20 years. 
Aluminum duplicates of Pontiac’s 1942 
six were shown to automotive designers. 
In 1952, GM patented a 335-hp. alumi- 
num V-8 developed by Buick. The 1958 
Sebring Corvette had a 300-horsepower 
V-8 in which all but the block was made 
of light metal. 


THIS EARLY ALUMINUM ENGINE started all the 
fuss, The four-cylinder, 28-Ib. block was sand- 
cast by Kaiser. A later die-cast version, first 
produced in March, 1955, had six cylinders. 


achieved in the wagon by seating its 
driver directly over an aluminum engine. 
Front-wheel drive eliminates the usua 
tunnel, permits a aluminum floor suit- 


Why the sudden fuss, then? Detroit 
has long been stymied by weight. Power 
accessories reduce gasoline mileage and 
performance; weight has gone up with 
size; and cars have become too expensive. 
Aluminum seems to be an answer. Plenti- 
ful raw materials cover a twelfth of the 
earth’s surface, and processed aluminum 
is getting cheaper every year as produc- 
tion facilities expand. Auto engineers 
claim that aluminum engines, and the 
lightening of the chassis thus permitted, 
will help cut production costs. Which 
is another way of saying that lighter 
cars could be less expensive. 

What's held them up so long? Design- 
ers know that lightness means economy. 
But one big headache is aluminum’s ex- 
pansion at increased temperature, about 
three times that of cast iron. A tempera- 
ture rise of 200 degrees can cause alumi- 
num bearing webs to expand .006 inches; 
an iron crankshaft journal expands much 
less, which means that bearings become 
noisy and lose oil pressure. The drawback 
can probably be “designed out” but it 
won't be easy. Another problem: Alumi- 
num pistons and cylinder walls wear 
rapidly if made of conventional alloys. 
Chrome-plated cylinders wear better but 
the cost ($4 each) takes chrome out of 
the ball game. Spraying iron inside alu- 
minum cylinders figures at $2 a bore; 
liners, tubes of hard metal inserted into 
the block, are equally expensive. General 
Motors is testing engine blocks of silicon- 
aluminum alloys; they wear like iron and 
require no liners or coatings. But silicon 
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able for front- and side-facing seats, fold 
away beds or cargo. Access to the driver's 
seat is, through a hinged front door-wind 
shield ‘and two rearward-sliding roof sec 


alloys are expensive and hard to cast. 

Are there production problems? 
Plenty. Management’s most serious prob- 
lem: Should aluminum engines be cast 
in sand, permanent-molded, or die-cast? 
Few engineers consider sand casting alu- 
minum sensible because substitution of 
aluminum for iron increases the cost of a 
raw block and eliminates no succeeding 
machine operations, Some manufacturers, 
however, may have to use their iron 
foundries in production of aluminum en- 
gines, for reasons of economics. Th 
limits them to permanent-mold castings. 

Though it takes a half-million dollars 
and up for die-casting equipment, found- 
ry men happily point out that die-cast 
blocks eliminate costly _machining— 
they're almost ready for assembly after 
trimming the edges. Their favorite ex- 
ample is Chevrolet’s 11-pound Turbo- 
Glide-transmission aluminum case. It’s 
die-cast in 60 seconds, including intricate 
oil passages that would have to be sepa- 
rately drilled on an iron casting. 

Will they be expensive? No. They'll 
be cheaper, even though aluminum costs 
more per pound than iron. There is al- 
most three times as much aluminum as 
iron in a pound of each metal. Six V-8 
engines are cast from a ton of iron while 
nearly 16 engines can be cast from a ton 
of aluminum. Car makers who ship en- 
gines to assembly lines all over the 
country will enjoy a reduction in trans- 
portation costs because 100 aluminum 
engines can be shipped for the cost of 40 
iron engines. 


tions, The aluminum-bodied sedan is 
powered by an air-cooled aluminum en- 
gine in rear, Structural-glass windshield 
and a rear aluminum post support roof, 


Dollar-and-cents figuring at GM and 
Ford begins with molten aluminum from 
a reduction plant, delivered to the 
foundry next door for about 22 cents a 
pound. The foundry would spend another 
two or three cents casting this hot metal 
into aluminum blocks. Result: a 75-pound 
aluminum V-8 block for $19, plus a small 
percentage of the investment in casting 
machinery. For comparison, today’s 225- 
pound cast-iron V-8 block costs about 
$22, to which must be added overhead for 
foundry equipment plus the necessary 
machine tools to trim, drill and bore it 
before assembly. 

Will they be like iron engines? They 


AN ENGINE FOR ACCESSORIES, this 53-pound 
aluminum two-cylinder job is tucked into the 
nose of GM’s Firebird IIL. It puts out 10 hp. at 
3,600 r.p.m., and runs generators and pumps. 
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ALUMINUM SIX weighs 
pounds—13 jer than gray iron. “Wet” 
Reeves are pressed into the bores and sealed 
against cooling water with rubber O-rings. 


may look much the same. But instead of 
wearing 75-pound cylinder heads, the 
heads will be light 30-pounders. Blocks 
will be a couple inches shorter because 
aluminum passes heat so rapidly that 
engineers can eliminate part of the water 
jacket and build cylinders next to each 
other, with pistons separated by a quarter- 
inch of metal. Smaller radiators, for re- 
duced volume of coolant, mean smaller 
fans absorbing fewer horsepower and 
using lighter fan belts. 

Other differences for the new engine 
might be water and oil galleries cast as 
open areas, later covered by aluminum 
plates; removable cylinder liners; alumi- 
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num connecting rods; and separate cam- 
shaft bearings. 

How will chassis design be affected? 
Nearly 600 pounds of iron or steel parts 
in the average American car might be 
produced in lighter metal. Aluminum 
wheels and suspension members could 
reduce shock forces jarring the car body 
by 50 percent. The engineer's “rule of 
thumb” saving is: “One pound of alu- 
minum replaces two pounds of iron.” 

Will the curs iook different? Defi- 
nitely! Aluminum engines can be smaller 
than iron engines of identical horsepower. 
Smaller engines use smaller radiators, 
which allow lower hoods and better for 
ward vision. Not to mention the possib 
ity of light aluminum engines filling the 
trunk of something else besides imports. 

Will they be more economical? They 
can’t miss. Economy gains will not become 
spectacular, however, until cars become 
500 or 600 pounds lighter. Consider a 
1930 Chevrolet six sedan: It weighed 
2,700 pounds, had one horsepower for 50 
pounds of car, and at a steady 50 m.p.h. 
went 16 miles per gallon of gas. By con- 
trast, a 1958 Chevrolet six weighs 3,600 
pounds and gives 20 miles per gallon at 
50 m.p.h., partly because the horsepower- 
to-weight ratio is now 24 pounds per 
horsepower. But if the 3,600-pound Chev- 
rolet were lightened to 3,000 pounds, fuel 
economy could jump to nearly 26 miles a 
salon A. six-mile-per-gallon gain for 

veryone would trim the American gaso- 
line ‘pill three billion dollars a year. 

Surveys suggest that two-thirds of our 
present miles are spent on traffic driving, 
where the car is either gaining speed or 
braking. Pounds off means less weight to 
start or stop every few moments, from 


EVILS OF IRON: This con- 


ventional cast-iron block 
has been cut apart to show 
defects common in sand 
sting. Cylinder walls, 
to be of uniform 

actually vary 

y thick to danger- 

ously thin, This causes un- 


even 


cooling. Trouble 
comes from core-shifting 
during, casting process. Die- 
cast aluminum blocks can 
be held to 1/100 inch of 
the exact design, 
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Will a V-4 Like This. — 
Power a Future Light Car? 


‘American Motors is already prod 


of two cylinders set at 90 degrees. Horse- 
power is 56 at 3,600 rp.m., and the 
torque 90 pounds-feet at 2, ,000-8,000 rpm. 
‘The engine is air-cooled. 

Dimensionally, it’s tiny—roughly a 
two-foot cube. Bore and stroke are both 
3.25 inches, and the displacement is 108 
cubic inches. The compression ratio is 
low—7.5:1. Weight, without electrical 
equipment, is 214 pounds. 

"The engine produces .52 horsepower 
per cubic inch, which is less than that of 
present auto engines. American Motors 
explains it by the necessity of keeping 
the compression ratio low and the torque 
output high in military vehicles. Horse- 
power output could be pushed to .6 per 


A V-4 engine, here chosen for compact- 
ness, is no novelty, They are widely used 
in stationary and industrial installations. 
The V-4 has not been popular in pas- 
senger cars because it is more expensive 
to make than the in-line. The in-line, for 
instance, requires two cranks or “throws” 
in one plane, the V-4, four cranks in four 
planes, 

The engine is not, of course, all alu- 
minum. These parts are made of alumi- 
num: block, crankcase, timing cover, 
cylinder heads, cylinder-head covers, and 
intake manifold. The exhaust manifold, 


which will come an estimated 50-percent 
improvement in downtown fuel economy. 
Lighten that lump of vibrating metal be- 
tween the front wheels and balance is re- 
stored so better handling becomes possible. 

What's Detroit doing about it? Amer- 
ican Motors is officially silent when asked 
about aluminum engines for passenger 
cars. But in 1954, George Romney, presi- 
dent of American, said: “In years of ex- 
perimentation with smaller cars . . . we 
developed a powerful die-cast aluminum 
air-cooled engine.” Two years later Mr. 
Romney mentioned the same engine as 
being one of a “family” that could be 


connecting rods, crankshaft, valve train, 
timing gears, flywheel and fan pulley are 
made of iron or steel. Cylinders are made 
of die-cast porous aluminum so the metal 
will absorb and retain oil to cut friction. 
They are chrome-plated to reduce wear. 
Piston rings, of iron, are unplated. 

Of the aluminum used, about 90 per- 
cent is the pure metal. The sand-cast 
parts—which include everything except 
the die-cast cylinders—contain from 1 to 
1.5 percent copper, .6 iron, 4.5 to 5 sili- 
con, .5 manganese, .4 to .6 magnesium, .3 
zinc, .2 chrome and .2 titanium. Most of 
these are hardening agents. 

This air-cooled aluminum engine has 
proved to be more efficient thermally—it 
makes better use of the heat energy it de- 
velops—than a water-cooled engine would 
be. That’s because cylinder-head tempera= 
tures can be run at 400 to 435 degrees F., 
far beyond those of a water-cooled engine. 


Le oe 


produced in units of two, four, six, or 
eight cylinders, either V-1 type or pancake, 

Chrysler engineers my “Sure we have 
aluminum engines . . . as part of en 
neering programs fate than publicity 
ones.” Outsiders claim that Chrysler 
jumped for the bandwagon soon after see- 
ing Kaiser’s experimental block years 
back. Cylinder liners and wear-resistant 
alloys were tried in sand-cast aluminum 
V-8s during 1955 and 1956. 

Today’s busiest men at Chrysler are 
engine designers, reported hard at work 
ona water-cooled aluminum six with over- 

[Continued on page 280) 
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Plastic-bubble phone booth 

New experimental design by Bell Tele- 
phone Labs, this transparent-plastic bub- 
ble dome in ‘an aluminum frame would be 
used in protected areas such as a railway 
concourse. It has a standard desk phone. 


Biggest blimp; biggest antenna 
Tue Navy’s new ZPG-3W_ blimp, 
world’s largest, conceals in its 1,500,000- 
cubic-foot bag the world’s largest revolv- 
ing airborne radar antenna. It was built 
by Goodyear for early warning at sea. 
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160,000 times life size 

Tus electron microscope, said to be 
the world’s most powerful, makes a hair 
look 15 feet thick, U.S. Steel employs 
it to study strength and ductility of 
metals in development of better steels. 


Fountain glows under dome 
Fivorescent lamps shining through a 
translucent green dome impart vivid color 
to the Orlando, Fla., memorial fountain 
above. The dome, 60 feet across by 18 
high, contains 200 sheets of plastic. 


New Ideas from the Inventors 


1 Drop Cloth Fits on Ladder. With this 
recently patented, off-the-floor drop 
cloth on your ladder, ceiling jobs should 
go faster, cause less clutter, and cut down 


Clear Cream Cures Trim Troubles. 

A shaver could see just where to trim 
sideburns, mustaches or whiskers if he 
lathered up with this transparent, brush- 
fess cream. Skin blemishes that’ should 
be avoided by the razor would also be 
visible under the colorless preparation. 
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Please turn the page for more new ideas 
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furniture moving. Supported by corner 
poles, the upside-down tent would catch 
drips and scrapings over as wide an area 
as you could reach from the ladder. 


3 Travel Alarm Clips on Door. A prowler 
would announce himself just by turning 
the knob of any door to which this alarm 
was attached. The portable unit, held by 
suction cups, would protect against hotel 
thieves and the like; other models could 
be screw-mounted on doors or windows. 
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Saucer Stops Coffee Drips. The raised, 
pled center of this saucer would 
drain slopped liquid away from the bot- 
tom of a cup and thus keep clinging drops 
from dripping onto you. The rim of the 
saucer would also be raised so spills 
wouldn't be likely to overflow. 


Hydraulic Track Loads Trucks. Sus- 
pended by pulleyed cables from this 
traveling carriage, heavy loads could be 
easily raised, lowered, or shifted by en- 
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Sanding Block Cleans Own Swath. A 

brush on the end of a sanding block 
would let you keep your work area clear 
with hardiy a wasted motion. By elim- 
inating the dust that impedes cutting 
action and clogs abrasives, it should also 
speed a job and stretch sandpaper life. 


gine power delivered through a hydraulic 
pump. Overhanging the truck, the carriage 
could handle crated or palleted cargo from 
ground level or from a loading dock. 


Finger Vise Grips Odd Shapes. Inde- 

pendent, spring-tensioned fingers on 
this mechanical hand, which could be 
padded for delicate work, would hold 
irregularly shaped objects more securely 
than a conventional vise. A pedal would 
spread the fingers to release the work. 


8 Umbrella Window Is Shielded. Clear, 
see-through windows in an umbrella 
don't let you see much, says this inventor, 
when they get blurred by rain, sleet or 
snow. To improve visibility, he'd add 
a separate shield above the clear panels. 
Like the main cover, it would be sup- 
ported by pivoted ribs that would be 
raised or lowered by moving the collar. 


Wrist Counter Adds Food Bills. A 

shopper might be better able to resist 
budget-busting supermarket sprees if she 
could keep tabs on total purchases as she 
made her rounds. This wrist adder would 
register the total as she dialed the cost 
of each item. Prefiguring would also serve 
as a check on cash-register addition. 
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New 
Small Car 
Runs on 
Electricity 


Speed: up to 58 m.p.h. Power: a pair of 242-hp. 
motors. Noise: a faint whine. And one battery 
charge takes it 80 miles on 18 cents’ current 


By Wesley S. Griswold 


ee HAT ya got there, Mac?” 
W asked the kid in the hot rod 
as a jaunty little foreign-look- 
ing car rolled soundlessly up beside him. 
“Hasn't it got an engine? I can’t hear a 
thing.” 
The other man laughed. “This car runs 
on electricity,” he explained. 
The light changed and the hot rodder 
hit the throttle. “Oh yeah?” he called 


IC METERS REPLACE GAUGES on the control 

is a test car; production models will 

be neater. Two ammeters give the same current 
Tuning properly. A 


reading when the car 
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back. “My car runs on atomic energy!” 

The joke was on him, though. Deane L. 
Van Noy, a 42-year-old San Diego manu- 
facturer, who was at the wheel of the 
silent automobile, really was driving an 
electric. The company he heads, Stinson 
Aircraft Tool & Engineering Co., is now 
building it. 

The Charles Town-About is a brand- 
new, electric-powered passenger car, the 


, marked like a fuel gauge, tells how 
left in batteries. Each of the 24 
illproof ap and. can be 

ey weigh 528 Ib. 


eng 


NICKNAMED “VOLTS WAGON” by 
ne wag, the Charles Town-About 

mbles a VW ia. Its 
300-pound fi 
feet long, fiv 
in black, bh 
Height is fo 
e 


better be 
otors and tr: 
inating flo« 
p forward, 


first to go into production in nearly 40 
years. It looks a lot like a Volkswagen 
Karmann-Ghia. An astonishingly lively 
little car, it is not in the least like the 
stately electric broughams that old ladies 
used to steer to matinees. This one is fun 
to drive. If the Eastern electric-utility 
companies that have ordered the first 100 
off the production line are correct in their 


Baker Electric—1914 
‘model at right—was 


the end of WW 


estimates, it will also be excitingly eco- 
nomical to run. They estimate that keep- 
ing the batteries charged will cost about 
18 cents per 78 miles of travel. 
Christened in honor of its financial god- 
father, Dr. Charles H. Graves, 40, a San 
Diego dentist, inventor, and ‘real-estate 
man, the Charles Town-About is a prom- 
ising infant. Within a month of the time 
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Electricity from the car’s batteries runs its motors by 


Zar. woToRs. 


CONVENT 
DIFFERENTIAL 


FRONT 
OF CR 


that word of its gestation leaked out, last 
fall, the Stinson company received nearly 
10,000 letters of inquiry. Many of them 
contained substantial checks, offered as 
deposits on future purchases. The checks 
had to be returned, for Town-Abouts 
won't be available to the public until 
April, and at first only in San Diego. 


WELDED ALUMINUM FRAME held by Dr. Graves 
weighs 57 pounds. Heat-treated, it can support 


twice the car's weight. The rectangular section 
in the middle cradles 528 pounds of batteries. 
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TWODC MOTORS, geared 
to a single driveshaft, 
turn rear wheels through 
a standard differential. 
Rated at a mere 2¥4-hp. 
each, motors are three 
to four times more effi- 
cient than a gasoline 
engine and deliver 75 
percent of their power 
to the wheels, 


Range: 80 miles . . . speed: brisk. The 
Town-About, which will retail in its home 
neighborhood for $2,800, can go 75 or 80 
miles before its batteries need recharging. 
This estimate of its normal driving range 
is based on the results of repeated runs 
over a 1214-mile course near the factory. 
The route crossed widely varied terrain, 
including six-percent grades. 

Perhaps the most remarkable fact about 
the Town-About is that with but two 2Y4- 
hp. DC motors pushing, it has slid swiftly 
and easily up to 58 mp.h. That was 
achieved with the test car; the builders 
expect higher speed from’ their lighter 
production model. 

‘The car’s acceleration seems astonish- 
ing, too, to anyone who remembers the 
sedate pace of the lofty old electrics. The 
Town-About’s 3,000-Ib. test car has zipped 
from a standing start to 35 m.p.h. in nine 
seconds, to 42 m.p.h. in 12 seconds and to 
52mph. in 20. 

This sprightly performance is due part- 
ly to lusty rear-axle gearing—15.8:1 in 
low range and 3.6:1 in driving range. The 
builders suggest that the fact that the car 
is preponderantly tail-heavy helps, too. 
Sixty-five percent of its total weight is at 
the rear. 

The problem: lightweight power, When 
Graves and Van Noy were first experi- 
menting with the Town-About’s power 
plant, seasoned electrical engineers told 
them it would be impossible to give a car 
of its planned weight (1,875 Ib.) the 
speed and acceleration they wanted with 
less than 40 hp. Two electric motors 
producing that much power would have 
cost $2,200 each and weighed 600 Ib. 


day; at night you plug a charger into the house current 


STORAGE BATTERIES 
power everything—drive 
motors, lights and horn, 
If they go dead, a five- 
minute wait rejuvenates 
them enough to drive 
another six miles. Com- 
plete recharging takes 
sevenhours. The charger 
provided can be kept in 
the car, or at home 
where it's plugged in. 


Graves and Van Noy nearly gave up 
then. But with patient persistence, and 
frequent road trials of techniques and 
equipment on an electric golf cart, the 
‘Tee-Bird, which they manufacture, they 
came up with an answer. Its details are 
a highly prized trade secret. The power 
plant of the Town-About is located aft 


REAR ENGINE COMPARTMENT of the test car 


a gearbox (bottom of picture). Mounted above 


houses two electric motors whose shafts meet in 


of the rear axle. The motors are mounted 
at opposite sides of the back compart- 
ment, with their spindles entering a com- 
mon gear-reduction box centered between 
them. This gearbox is connected to the 
differential by a 14-inch driveshaft. Up 
front, beneath the accelerator, is a slim, 

[Continued on page 274) 


it (center) is a rheostat for controll 
Production car will look neater, have a carbon- 
controller worked by accelerator. 
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PS EXCLUSIVE 


a Giant Missile from 
California to Canaveral 


Jammed in with a Thor IRBM, a PS reporter shivers and 


sweats from “hairy” takeoff 


HEN I saw the chalk-white mon- 

W ster with the blood-red whizpipe 
trundling slowly out of the Doug- 

las factory at Santa Monica, California, 
I had a slight sinking feeling. This Thor 
IRBM not only looked too heavy for our 
C-124 Globemaster to carry—it looked as 


to touchdown 2,500 miles later 


if they'd have to use a king-size shoe- 
horn to get the beast aboard at all. Nor 
were we about to thunder out of some 
mammoth SAC field with miles of run- 
way where a pilot might stop his plane 
casually and safely if one or more engines 
began to stutter. The Santa Monica strip 


By Frank Harvey, with photos by W. W. Morris 


The big cargo plane opens 
a yawning mouth to gulp 
down the 60-foot missile. 


Ber I06 rorurar science Be 


e-tight for the 2,51 
from the West Coast to 


a 580586) 600006 | 


Fuselage packed solid 
with IRBM, it’s easier to 
rope-lift personal gear 
into the 20-foot-high tail. 


is 5,000 feet long, not an inch more. And 
it was one of those hot afternoons when 
the air is thin and liftless . . . and the 
crash-landing area is houses, solid houses 
for miles. 

“Like to ask a little question,” I said 
to Major Harrison Blakey, USAF, Ai 
craft Commander of our C-124. “How 
many feet do you figure we'll have to run 
on the ground before we get off and start 
flying?” 

Blakey is one of those deadpan chaps 
who's been everywhere and done every- 
thing you can possibly do in a big air- 
plane (he flew bulldozers into crude snow 
strips at night when the DEW line was 
building). He jabbed a toothpick neg! 
gently into one corner of his mouth. “I 
figure we'll lift off at about 4,200 feet.” 

“But that’s almost at the end of the 
runway!” 

Blakey switched the toothpick to the 
other corner of his mouth. “Yep,” he 
said, “and if the wind dies down and it 
gets hotter, we could roll a bit further 
still.” He smiled faintly. “No sweat, 
friend. There's a great big gully at the 
end of the field. You can roll off the end 
of the runway and be flying—like an air- 
craft carrier, sort of. Get it?” 

“I'm afraid I do,” I said. “Thanks 
for the information.” 
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system every minute. 
could mean thousands of dollars’ damage 
power sources give triple insurance it won't happen. 


maid watches oil temperature in 
Failure of oil heaters 
Three 


“Don’t mention it,” Blakey said. “Glad 
to set your mind at ea: 

My mind wasn’t exactly at ease, even 
though I knew the Air Force had been 
air-lifting these big 1,500-mile Thor 
IRBMs out of Douglas’ Santa Monica 
plant for many months without a mishap. 
The bird that photographer Bill Morris 
and I would soon fly with was going to 
Cape Canaveral, Florida. 

Loading the bird. The missile was now 
inching up the ramp into the gaping maw 


To move through the Globemaster fuselage 
once the Thor is stowed, the crew must 
squeeze along wall—rough at 14,000 

feet without walkaround oxygen bottle. 


2,500 miles and 20 hours later, the 
Thor is offloaded by Douglas men at 
akid strip on Cape Canaveral. 


Transport truck 
brings Thor from 
skid strip to gantry 
tower where it will be 
erected, checked, 
fueled, and fired. 


Balanced on a 
column of fire, Thor 
shows her stern to 

5 earth on her way up 
, 7 into the starry 
blackness of outer 
space. 
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of the C-124, its dual dolly wheels gloved 
down over guidance rails to keep it 
straight, and Douglas folks with ear- 
phones were directing the slow, cautious 
winching of the big bird into place. To 
prevent the 60-foot-long missile from 
poking a hole in the plane’s roof as it 
climbed the loading ramp, the forward 
dolly wheels were lowered by hydraulic 
pressure and the rear wheels (still outside 
on the ramp) were jacked up. Despite the 
extremely close quarters, the bird was 
stowed, chained tightly, and covered with 
a tarpaulin in less than 40 minutes. It 
filled the fuselage so completely that I 
had to turn sideways and wriggle past the 
body of the missile to get to the rear. 
Nursemaid to the Thor. At the rear 
stood a serious, dark-haired young man 
who introduced himself as Jacl: Gachesa, 
lead man on a missile test stand at Cape 
Canaveral. who would watch over the 
Thor in flight. There was some sort of 
very special oil in the guidance system of 
the Thor. This oil had to be held at a 
precise temperature at all times or serious 
damage—maybe $100,000 worth—could 
result. To insure that juice wouldn’t stop 
getting to the heating elements, and 
hence to the oil, the missile was equipped 
with three separate power sources: the 
plane's electrical system, a small hand- 
cranked gasoline generator, and nickel- 
cadmium batteries with three to four 
hours’ worth of heat in them—which 
would take over automatically if the other 
sources failed. 
“Why is heat so critical in this oil for 
the guidance system?” I asked Gachesa. 
He looked at me (these magazine writ- 
ers, what dopes!) and said, “The guidance 
system of any long-range missile is very 
sensitive. Some are so sensitive that all 
you need to do is put your bare hand on 
the outer skin and you get a measurable 
reaction in the guidance system.” 
Tricky takeoff. I shut up, and presently 
we heard the C-124’s engines fire up with 
much stuttering and backfiring and clouds 
of smoke that eddied into the open rear 
cargo doors. Sergeant Arthur Russell, a 
red-faced, roly-poly fellow with the energy 
of a medium-size dynamo, wriggled back 
over the tie-down chains, shoved the doors 
in place and crouched down, peering 
through a window. He wore earphones 
and mike to monitor the takeoff. “Scan- 
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No big changes, but smart engineering has weeded out the bugs 
and come up with trouble-free, safer, more-for-a-buck motors 


By E. F. Lindsley 


UY a new outboard in 1959 a 
you'll lil be a happ: 
high i 


. in colors. More import neering of the kind that wee 
shows the solid results of the long, fr and gives the boatsman sound, trouble- 
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free, high-performance outboard engines. 

The price line has held fairly stable. 
There are a few modest increases, and 
even some decreases (Scott has trimmed 
prices on all but one model) , but the 1959 
buyer will get an honest dollar’s worth. 

Horsepowers are high, but no higher 
than last year; and unless someone scoops 
the field with a surprise introduction of a 
brute-powered job (this could happen), 
most manufacturers are content to keep 
the big blasts behind laboratory doors for 
a year or two. 

Outboard Marine (Johnson and Evin- 
rude) is definitely aiming at the “boating 
family” market. Although there is plenty 
of speed in the big V-4 models, the pri- 
mary object is an adequate power reserve 
for the bigger boat carrying a cargo of 
kids, dogs, camping equipment, and the 
like. Ask questions about a horsepower 
race here, and you'll be told that safety 
for emergencies, as well as long, reliable 
performance are first considerations. 

Quiet operation and wave and weather 
protection come from the sealed fiber- 
glass covers, and starter design has been 
modified so that even a slightly unhealthy 
battery will kick the engine over. It’s little 
changes like this in starters, generators, 
carburetor controls, and other obscure but 
vital places that make 1959 a prime model 


year. 

A highlight of Outboard Marine’s modi- 
fications is the extension of the cooling- 
water thermostat all down the line with 
the exception of the diminutive three- 
horsepower model, Introduced last year 
on the two larger engines in the Johnson 
and Evinrude lines, these units are still 
novel in the outboard field. Two thermo- 
stat setups are used. On the 50- and 35- 
horsepower engines, part of the water is 
recirculated. The smaller models simply 
choke down the flow, depending on the 
temperature of the incoming water, and 
thus hold jacket-water temperatures in a 
cozy range. 

Both Evinrude and Johnson conducted 
widespread tests with thermostats, and 
some of the advantages claimed are long- 
er life, better idling, improved economy, 
and reduced port carboning. Obviously, 
the colder the water to start with, the 
greater the advantage gained from the 
stat. If your boating waters run to bath- 
tub temperatures, you may not notice 
much difference. But if you operate in 
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BIGGEST JOHNSON, 
the Super Sea-Horse 
50, weighs 215 Ib., 
also boasts a V-4 en: 
gine, controlled cool- 
ing, soundproofing. 


BIGGEST SCOTT, the 
Flying Scott, 186 Ib., 
has a three-in-line 
design offering “big 
power in a small de- 
pendable package.” 


BIGGEST EVINRUDE, 
the Starflite, weighs 
221 Ib., boasts a V-4 
engine, sound-sealed 
power, thermostatical- 
ly controlled cooling. 


BIGGEST MERCURY, the 
Mark 78A, 188 Ib., 
veloping 70 hp. 

six cylinders. calls 
self world’s most pow- 
erful family outboard, 


Leading Outboards 
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‘halts weights given are Jor standard 
“Includes propeller; prices on others in Mercury gr 
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chill waters at least part of the time, as a 
large number of commercial fishermen 
and workboat operators do, you may be 
pleasantly surprised. 

For the technically minded: Outlet 
temperatures are held to about 150 de- 
grees and the differential across the block 
is held to about 25-30 degrees. 

Also new, although not noticeable to 
the eye, is a propeller change on the 50- 
horsepower V-4s. In addition to a change 
in metal alloy making for greater resist- 
ance to damage and easier repair, the 
former 13-by-13 prop is now 12¥% by 14, 
said to give better all-around performance 
with most boats. 


sith models, Tess fuel tank. 


without propeller. 


Kiekhaefer Corporation, maker of the 
always-hot Mercury line, continues to 
lead in power output with their 70-hp. 
78A. In addition they now offer a new 15- 
horsepower “fishing-class” job and a 35 
for general use, Nearly any option of 
power, electrical equipment, and accesso- 
ries can be worked out in the Mercury 
line. 

All engines of 35 horsepower or more 
in the Mercury line can have electric 
starting and a generator; five offer single- 
lever control, and three can be equipped 
with hydraulic-shock struts to soak up im- 
pacts from underwater obstructions. This 
Jast feature is coupled with a shut-off 
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switch to cut the ignition temporarily 
until a normal engine attitude is regained. 

Like other builders, Mercury is very 
conscious of fuel consumption. They’ve 
equipped five models with an economizer 
feature reported to give as high as 60 per- 
cent better fuel mileage at moderate 
cruising speeds. 

Without delving too deeply into the 
two-cycle digestive system, it can be said 
that these economies result from carefully 
calculated spark-advance boosts under 
part-throttle conditions. The principle is 
used on other outboards although Mer- 
cury claims their small-bore designs are 
inherently adapted to such measures be- 
cause of shorter flame-front travel and 
more easily managed combustion patterns. 

Automatic transmission, so called, is 
an especially interesting Mercury feature 
on the 10-, 15- and 22-horsepower models. 
Although this does not refer to a succes- 
sion of gear-ratio changes as in a car, 
it does give a smooth transition between 
forward and reverse with a single-lever 
control. Of constant-mesh design, this 
transmission accomplishes shifting by the 
gripping or releasing action of wire-coil 
clutches acting much like the bands in an 
automotive transmission. The components 
of this remarkable mechanism are above 
the water line and halfway down the drive 
shaft. This eliminates reverse gears in the 
lower unit, cutting bulk and drag. 


Outboards set speed 
and endurance records 


‘These craft made record- 
breaking speed and endurance 
runs last year. At left is the 
hydro, powered by a 60-hp. 
Mercury competition engine, 
with which Hugh Entrop 
brought the world speed record 
back to the U. S. after 21 years 
by running at 1079 mp.h. 
Right, a 17-foot family run- 
about powered by a 60-hp. 
Mercury, after traveling 50,000 
miles in 68 days. Shaking 
hands are Jack Leek, mechanic 
for the speed run, and Jim 
Wynne, of the distance-endur- 
ance team. 
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Mercury retains its direct-reversing sys- 
tem in the 78A and 754A; the engine actu- 
ally stops and quickly restarts in reverse. 
For those who wonder about the water 
pump when this happens, it reverses with 
the rest of the engine, but check valves 
switch the cooling-water flow at the same 
time. 

The 1959 Scotts (formerly Scott- 
Atwater) are produced by the Marine 
Products Division of the McCulloch 
Corporation, a firm noted for progressive 
engineering. Scott is proud of the com- 
pact three-cylinder, 60-horsepower model 
which was introduced last year and is 
again available with a number of deep- 
down refinements. This engine uses a 12- 
volt battery-ignition system but differs 
from automotive practices by boasting 
three separate sets of points, condensers 
and coils, one set for each cylinder. This 
is said to offer great reliability, and Scott 
points out that the engine can be started 
with a very low cranking speed. 

Other engineering jobs that don’t show 
through the sleek and colorful fiber-glass 
covers are cleverly worked out ramps on 
the shift clutch dogs which eliminate de- 
lay and improve shifting, double-lip lower 
water seals to ease the fishline menace, 
and tilted reed boxes to reduce fuel-pud- 
dling problems. This latter phenomenon 
is common to two-cycle engines and re- 

[Continued on page 278) 


Big squeeze put on i pipe 
‘Tus machine bends 12-inch steel pipe 
on location to match hill contours and 
ditch curves. It is being used by Pacific 
Gas and Electric in laying a 163-mile gas 
line in California’s Sacramento Valley. 


Radome samples get rain test 
Sprnninc in the rain on rotor blades, 
rubber for de-icers and radomes is tested 
for erosion by B. F. Goodrich at the bot- 
tom of this tower. Rain comes from a 
ring of jet nozzles suspended from the top. 


Ship takes on whirlybirds 

USS Juprrer, the Navy's only aviation 
supply ship, now has a flight deck for 
helicopters—a platform over its fantail. 
It speeds delivery of aircraft parts to 
Seventh Fleet carriers based in Japan. 


Sun operates lighthouse lamp 
Sunticut striking a silver control for 
this new Coast Guard lamp (shown close 
up and on a lighthouse) expands the 
switch, opens the circuit, puts the light 
out. It goes on at night and on dark days. 
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Can We Catch Up 
with Russia on 


A-PLANES 2 


By Alden P. Armagnac 


ARELY more than a year after the 
Russians sent up the first Sputnik 
came reports that they were secretly 

test-flying the first atomic-powered air- 

plane. By the time you read this, Moscow 
may have officially proclaimed the news. 

If so, or if confirmation comes soon, 
another stunning technological victory 
over the United States will have been 
handed to the Reds virtually by default. 

When the A-plane race began, soon 

after the end of World War II, the U. S. 

had every opportunity of winning. Today, 

after spending 13 years and upward of 

$700,000,000 on it, we still have no A- 

plane. And we may wait three or four 

more years for one—unless a drastic 

speed-up should result from the immi- 

nence or fact of Russian success. 

Although the White House and the 

Pentagon were skeptical of the unofficial 

reports that an A-powered Red bomber 

was flying already, there was little doubt 
of its happening soon. The man who heads 
our Aircraft Nuclear Propulsion Program 

—Maj. Gen. Donald J. Keirn, of the U.S. 

Air Force—had conceded the Russians a 

good chance of getting an atomic air- 


plane into the sky first, possibly early 
this year if not before. 

The Reds’ first A-plane might not be 
too sophisticated a flying machine, Gen. 
Keirn suggested—as if in consolation. 

Prophecy and product. In contrast 
were advanced Soviet designs in a hand- 
book titled Applications of Atomic En- 
gines in Aviation, published in Moscow 
in 1957 by the Ministry of Defense of the 
USSR and highly enough regarded in this 
country to have been translated into an 
English edition at Wright-Patterson Air 
Force Base. 

And the Russian A-plane reported ac- 
tually to be making test flights was no 
makeshift, but an impressive military 
prototype, according to its description 
in a leading U. S. aviation trade journal. 

The magazine, Aviation Week, de- 
scribed the plane seen by Western observ- 
ers over Moscow and on the ground as a 
delta-winged bomber of about 195-foot 
length, 78-foot wingspan, and 300,000- 
pound gross weight. It was said to be 
powered initially by two atomic turbojet 
engines, already “definitely tested in the 
air”; and two conventional ones, later to 
be replaced by A-engines. Its reported 
speed was in “high subsonic and low su- 


A-ENGINE DESIGNS in 
Russian handbook, 
translated at U. S. air 
. show advanced 
ed concepts. Example 
A-engine with an 
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After throwing away our chance to get a 
revolutionary military weapon first, 

the U. S. must make up for lost time=—or 
face a coming period of gravest peril 


f 
y 


“RUSSIAN A-PLANE™ pictured by Avia: 
tion Week from unolficial reports has 
two jet A-engines in nacelles below 
wings, conventional jets at wingtips, 


“thin, high-speed air- rolling out A-planes in quantity. A Red 
implied a higher future goal. A-plane fleet, of which we had no counter- 
But what makes the A-plane a revolu- part, could place this country in mortal 
tionary military weapon is one simple and 
staggering fact: its unlimited range. With- says Gen. Keirn, an enemy A- 
out need of refueling, it can circle the tantly circling in the sky off our 
globe again and again. It can fly as far, just beyond reach of our warning 
or for as long, as sandwiches and coffee radar net. With long-range _ missil 
hold out for the crew. launched from the air, this aerial armada 
The danger. A Russian A-plane “first” at any moment could loose a surprise nu- 
would betoken an ominous lead toward clear blitz upon our military, industrial 
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U.S. program has produced this 
hardware—but no A-plane 


HOISTED w AIR, shielded reactor aids studies of 
rotection from A-plane’s radioactivity, at 300- 
high “Tower Shiel 

at Oak Ridge, Tenn., 


and population centers. Then, swooping 
in low over paralyzed defenses, it could 
liquidate surviving targets at pointblank 
range. 

A-planes of our own offer the answer. 
Currently our Strategic Air Command’s 
“ground alert” concept calls for 15 min- 
utes’ warning time to get bombers aloft 
from its missile-vulnerable bases. But 
with A-planes an “airborne alert” system 
keeping SAC bombers always in the air 
would be feasible. That would deter sur- 


WORLD'S BIGGEST MECHANICAL ARM, “hand- 
ing” object to worker here, operates by remote 
control to disassemble radioactive engine in 
GE's “hot shop” at Idaho A-plane test site. 
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RUNNING RED-HOT on molten uranium-salt fuel, 
thi reactor yielded a 
modest 2,500 kilowatts i in “Aircraft Reactor Ex- 
periment” at Oak Ridge in November, 1954. 


prise attack, declares Gen. Keirn, by in- 
suring the survival of an effective re- 
taliatory force. 

Designed especially for that mission, 
the A-plane now sought by the U.S. Air 
Force may be visualized as a fast mis- 
sile-armed turbojet craft, capable of pro- 
longed flight with a heavy payload, per- 
haps similar to a B-52 in size and weight. 
By latest report the Air Force now sur- 
prisingly favors a hybrid A-engine—a 
nuclear-powered turbojet, combined with 
an afterburner using ordinary fuel for 
extra thrust when needed. At this writing 
the Air Research and Development Com- 
mand reportedly was studying A-plane 
designs by Convair and Lockheed, before 
deciding whether to award a contract to 
build a prototype. 

While the Air Force's A-plane program 
is called the basic one because of the 
AF’s “high-priority strategic mission,” the 
Navy also has an A-plane project. In- 
terested in a nuclear turboprop seaplane, 
the Navy would be happy with the slower 
propeller-driven craft, which it would use 
to transport heavy cargoes to remote out- 
posts. Engineering studies by the Martin 
company are under way—but the Navy’s 
A-plane, like the Air Force's, exists so 
far only on paper. 

“Clean” and “dirty.” For, before the 
A-planes, must come their A-engines. Two 
possible kinds, both under U. S. develop- 
ment, apply the same basic idea: A ura- 


AIRBORNE REACTOR took 47 rides in this modi- 
fied B-36, beginning in 1955, but didn’t power 
the plane. Of only 1,000 kilowatts, the reactor 
made flight tests of shielding for A-planes. 


nium-fueled reactor, or atomic furnace, 
replaces a flame to heat the air stream 
rushing through a turbojet or turboprop 
engine, and so to yield a propulsive force. 

In the simpler kind of engine, the air 
stream flows right through the hot re- 
actor. Since the air spewed out the tail- 
pipe is radioactive, this is the “dirty” 
A-plane. (A more polite name: direct- 
cycle.) Because the radioactivity is ex- 
tremely short-lived, the exhaust will not 
contaminate the atmosphere. Nor will its 
radioactivity harm a bystander far enough 
away not to be burned by its heat. But 
dust from the launching runway, sucked 
through the engine, could acquire linger- 
ing radioactivity, and cause serious con- 
tamination by settling back on the run- 
way—which may therefore need to be 
water-sprinkled or otherwise freed of dust 
before a takeoff. 

The alternate scheme conveys a re- 
actor's heat, with molten metal for in- 
stance, to a heat exchanger in the engine; 
and this device heats the air stream. This 
is the “clean” A-plane. (Another name: 
indirect-cycle.) 

The “dirty” A-plane engine appears to 
be the one further along in the U. S—as 
perhaps also in Russia, whose reported 
“A-plane” was said to be a “dirty” one. 
At the Idaho test site of our A-plane 
program, General Electric has been try- 
ing out engines of this kind, developed at 
its Evendale, Ohio, plant. A “clean” A- 


JET ENGINES ran on atomic heat from high- 
powered reactor—grotesquely huge for a plane 
—in 1956-1957 Idaho trials. That was principal 
accomplishment of program revealed to date. 


engine, of which little has yet been heard, 
is under development by Pratt and Whi 
ney at a newly built Middletown, Com 
nuclear-engine laboratory. 

Ground tests. So far as has been pub- 
licly revealed, the principal result of our 
whole A-plane program to date has been 
successful operation, on the ground, of 
two turbojet engines under atomic power. 
‘This was accomplished at the Idaho site 
by General Electric in 1956-1957 trials. 


[Continued on page 270} 


TO READY jet engine for operation on A-power, 


check-up regular fuel comes first. Duct- 
work above engine will divert its air stream 
through a reactor for atomic heating. 
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BUDGET SAVERS 
for Home Owners 


An outdated TV table with a swivel 
top can take on new chores around the 
house. Used as a plant stand, it not only 
simplifies the handling and watering of 
plants, but can be turned daily to give 
them an equal opportunity for sunlight. 


Protect your tools from rust by 

coating them with a thin film of oil 
after every use. A piece of felt cut from 
an old hat and stapled or tacked to a 
wood block makes a handy applicator. Oil 
the felt almost to saturation and store 
the tool preserver in an empty coffee can. 


3 Get more wear from slip covers by 
mending rips and reinforcing worn 
spots on the underside with press-on 
patches, Use sheet-mending patches on 
thin, light-colored fabric; denim patches 
on heavy, dark-colored fabric. 


4 Mixing paints to get just the color 
your wife wants to match the drapes 
needn’t be wasteful. Do your experiment- 
ing with small amounts in paper cups, 
using measuring spoons. Keep checking 
the new color and when you hit on the 
shade that gets her okay, just mix the 
larger quantities in the same proportion. 


Small hardware storage is neat and 

easy if you save flip-top cigarette boxes. 
You can pack a good many into a cigar 
box and they’re easy to use, too. Slap 
masking tape across the top to cover 
the printing, then mark on it the item 
stored in the box, and its size. Since 
the lid stays with the box, there’s never 
a chance of a mixup. 
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Picture News 


IN THE WORLD OF SCIENCE 


Hotter than fire. This new torch harne temperatures up to 30,000 degrees 
F t in industry. It uses an electric are concentrated by a plasma 
jet of ionized a Linde Co. technician uses it to apply a heat- 
resisting tun on a missile nose cone spinning in a lathe. 
Solid pieces, su crucibles, rocket nozzles, nuclear and X-ray part 
are built w 1 mandrel that is later dissolved. Because of the power- 
ful arc’s high-pitched scream, the operator has to wear ear muffs 


reeeuaey 1939 (2) 


CTURE NEWS é 


Artist at work. When Federal authorities decided to remove the eight-story 
apartment building above to clear a site in downtown Washington for the 
new State Department Building, they called on Jack Loizeaux, profes- 
sional dynamiter of Towson, Md. He laced the structure with 200 pounds 
of dynamite, set in half-pound charges to go off at split-second intervals, 


Nylon fingerprint. The Army now High fire fighter. This towering aeri- 
takes fingerprints with sprayed-on liquid al, originally designed for trimming trees, 
nylon. Hardened in seconds, the stripped- _ is being tested in Chicago to combat stub- 
off cast is a permanent plastic impression, born blazes. It pours water from above, 
easily handled, won't smudge. is sent to all extra-alarm fires. 
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and blasted away. The building was down in 15 seconds flat, as recorded 
here in sequence by the camera of Albert Peter Jr., and all rubble was in 
one neat pile ready for trucks to cart it away. This and two other similar 
buildings were cleared away by Loizeaux's method 45 days ahead of the 
conventional iron-ball-and-cable schedule—and at $55,000 less cost. 


Boxed to go. Not intended for shipping, this squared case gives controlled air 
resistance so Ford engineers can measure the rolling friction of new 
cars without added complications. When a test car is towed by a second 
vehicle, a drawbar mounted between it and the box gives engineers read- 
ings in actual pounds of the pull required to overcome rolling friction. 
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PICTURE NEWS 


Rocket station. This illuminated sign resembling a rocket blasting off into 
space adorns a Minneapolis service station designed by Frank Lloyd 
Wright. The futuristic building features a 32-foot cantilevered canopy, 
copper roof and radiant heat. The tower is 60 feet high 


Portable pillbox. A 
medium tank (left) acquired 
from the Army serves as a self- 
propelled blockhouse that gives 
Rocketdyne technicians close-up 
observations of Atlas and Thor 
engine test firings at Edwards 
Air Force Base in California 
From points of vantage the tank 
can withstand thrust blasts of 
upwards of 150,000 pounds. 


Swiftest patrol. 
Capable of more than 40 
knots, the 80-foot Nor- 
wegian craft at right is 
called the world’s fastest 
patrol boat. It is powered 
by two Napier Deltic 
high-speed diesels, each 
rated at 3,100 hp. It car- 
ries four 21-inch torpedo 
tubes, two 40-mm. Bofors 
guns. The name “Nasty” 

its superstructure is a 
warning to foes that the 
craft is ready to take on 
all comers. 
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Ing phone. The mouth- Robot cultivator. A feeler (fore- 
piece of this telephone rests in a recep- ground, above) on a new Ford cultivator 
tacle containing a Westinghouse lamp tracks corn, cotton and other row plants. 
that emits ultraviolet rays to destroy A servo-motor mounted in the steering 
germs, bacteria and viruses. Replacing _ linkage guides the machine by responding 
the receiver puts the lamp to work. to feeler movement in either direction. 


Atomic blowup. This | 

sinking of an obsolete LST | 

(right) was photographed | 

through the periscope of 

the atomic submarine Sargo. 

It took place during train- 

ing off Hawaii—is said to ’ 
be history's first torpedo- 

ing by a nuclear submarine. 


Mountain mover. Bucket by bucket, this big double-barreled LeTourneau 
machine scrapes up and carries earth—130 tons of it. A push on one 
button on the operator's panel lowers and digs with the forward bucket; 
another button repeats with the one in rear. Earth is dumped in layers 
from one bucket at a time or both together. Motors in each wheel propel 
the monster, drawing juice from a diesel-driven generator under the hood. 


Magic planter. All you need to grow a plant is contained in these half-inch | 
seed cubes, a British novelty. They are pressed from manure, vermic- 
ulite, bone meal, dried blood and other crop foods. A seed or two put 
into each and set out in final growing position in the garden does away 
with thinning out, transplanting and further nutriment. The seedling 
shown here is a lupine, similar in appearance to our Texas bluebonnet. 


Rough rider. Bumps, corrugations and ruts are simulated at any desired 
speed on this test rig used by the Dutch makers of the DAF cars. } 
Drums with attachable surface irregularities drive the front wheels while 
the rear are anchored to a raised platform. The rollers are mounted on 
a truck axle driven by an electric motor through a five-speed gearbox. 
And with the car raised, it’s easier to study the effect of the rough ride. 
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Ocean-going sausage. This fiexible oil barge of rubber-coated nylon 
carries 40 tons of cargo at half the costs of a conventional barge. It 
curves to follow the towing launch, turns in less than its length, causes 
no damage in collision, rolls up when empty like a toothpaste tube for 
return shipment. This one is 100 feet long. Its British developers plan 
units up to 300 feet with capacity of 1,100 tons. 


Pretab track. Here a 33-foot section 
—complete with ties, plates, footwalk 
and third rail—is swung into place by 
crane on one of New York City’s elevated 
railroad lines. Prebuilding in the yards 
cuts work time and costs in repair and 
replacement of worn rails. 


Fiery coal mine. To test the ability 
of foam to control mine fires, the U.S. 
Bureau of Mines set and quenched the 
fire above in a coal pit near Pittsburgh. 
Bubble-making solutions containing the 
same chemicals used in home and indus- 
trial detergents proved effective. 
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Gas saver. If you're 
ing to settle for a top of 
45 m.p.h. you can squeeze 75 
miles out of each gallon in 
this scooter’s tiny gas tank. 
ambretta’s newest, the 
Surrey, has a body designed 
by Ghia on a standard utility 
chi Two passengers can 
ride in the wicker rear seat 
another fits beside the driver 
in the cab. Removable can 
top and side curt 
it a convertible. The It 
import is designed especially 
for resorts, golf clubs, estate 
and the like. 


What's behind the atomic punch. This dramatic photograph 
shows the Army's new Third Missile Command—smallest in size (1,100 
men) but with the greatest firepower ever. The Field Artillery Rocket 

ned with Honest Johns (four shown on launchers) fulfills 
ssion aided by the Headquarters Company 
enemy target, by the Signal Company providing tele 
other communications, and by the Infantry Company to prevent enemy 
infiltration. The Engineer Company builds roads and air strips; Service 
and Supply brings up food, gas and more Honest Johns. 
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The 


world’s largest 


Big bucket. 
ladle cranes—three 500-ton monsters 
spread ov 6,000 square feet—haul 375 
tons of molten metal each from steel-mill 
ach is driven by 11 G 
50 hp. operated from seven con- 
trol panels with ratings up to 2,500 amps. 


motors 


SIGNAL 
COMPANY 


Power rudder. The bomb-shaped 
attachment above provides power steering 
for heavy freighters. The British-built 
unit is set in the normal rudder, Driven 
by a 150-hp. electric motor, it maneuvers 
the ship in shallow water and dock en- 
trances, often without benefit of tugs 


COMBAT ENGINEER INFANTRY RIFLE fal 
COMPANY ae COMPANY 
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Supersonic baseball. In this game the catcher’s mitt is a padded rocket 
sled (1), the baseball a live shell (2), and the pitcher a 155-mm. how- 
itzer (3), firing the shell along the track of the retreating target. As the 
supersonic sled passes a triggering device (4), it trips a release that 
fires the gun, and the shell is caught (5) intact and undamaged. The 
game is being played for Army Ordnance on the 35,000-foot rocket-sled 


Sounding for bacon. Asad-eyed Dry-land “ocean.” This 315-foot 
pig here submits to ultrasonic waves to trough is being built by Bell at Chester, 
measure the thickness of fat on its back. _N.J., to test undersea phone cables. Water- 
British inventors call the machine safe, filled and cemented over, it will duplicate 
humane, painless, accurate and simple. temperature and pressure at 12,000 feet. 
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the 
fuse in free flight. Problem 
ond in the sled moving 1,451 
both faster than sound. 


shell unexploded so ordnance men ci 
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0 catch a shell travelling 1, 
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ing the gun so shell trajectory 


would match the inclination of the ground. It works—every time. 


In case of a flat. Here's a mech 
cal finger that warns of flat inner tires on 
trucks and trailers, Deflation presses the 
mounted feeler, closes an electric 
and sounds an alarm in the cab. 


Super-fast teletype. This clectro- 
static printer built by the Signal Corps 
and Burroughs takes messages at 3,000 
words a minute, 20 times faster than you 
talk. It translates from coded tape. 
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There’s a boom now in 
low-pressure oil 
burners and for good 
reason. Makers say 
their big merit is— 


Saving 
15% on 


By David X. Manners 


HE demonstration convinced me. 
You had to see it to believe it. 
The fuel was of a kind no self-re- 
specting oil burner would touch. It came 
straight from a service-station pit—a 
dirty mixture of crankcase, transmission, 
and rear-axle drainings. 

The man switched on the burner. It 
started up immediately. The flame was 
clean and hot. A look outside at the chim- 
ney revealed no evidence of smoke. 

‘Then the man began spilling water into 
the oil line. 

‘The burner didn’t falter. It took the 
abuse in stride. It gulped slugs of water 
that would have left an ordinary burner 
sputtering into gassy extinction. 

But this was no ordinary oil burner. 
It was a low-pressure burner—a type 
you're going to be hearing a lot about. 

While sales of other oil burners were 
dropping 20 percent last year, low-pres- 
sure burners were setting new records. 

They've been well tested. Some types 
of low-pressure burners have been on the 
market over 35 years, though only in the 
last 10 have they been making a deter- 
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mined bid for the small-home market. 
‘They're called “low-pressure” because oil 
is pumped through them with a gentle 
push—as weak as 114 pounds per square 
inch, in contrast to more than 100 psi in 
standard high-pressure burners. 

Burning low-grade oil is not the low- 
pressure unit’s chief claim to fame. Its 
most attractive feature is that it can also 
shave 10 to 15 percent or more off your 
yearly heating bill, There’s only one 
hitch. It has been the reason why the low- 
pressure burner hasn’t won wider accept- 
ance so far. 

It costs more to buy. How much more? 
To put it bluntly, exactly twice as much. 
A regular high-pressure burner costs 
about $80. The low-pressure job asks 
$160. But if you have an average house, 
you can make up that added $80 in the 
savings you get in the first three or four 
years. After that you'll be turning a 
yearly profit, 

The high cost also goes down relatively 
when you consider the other elements 
you need. If you’re buying a complete 
installation, including furnace or boiler, 
the low-pressure unit will add only about 
15 percent to the total expense. 


Europe, never famous for squandering, 
has taken to the low-pressure burner in 
a big way. It’s the only kind of burner 
that will successfully handle their lower- 
grade oils. Also, Europeans consider 60 
to 65 degrees as good heat, and the low- 
pressure burner is the only one that can 
be turned down that low and work well. 

In this country, low-pressure units 
have had an uphill struggle. Most builders 
are too price-minded to use them. The 
heating plant has never been a place for 
them to add costly extras. 

Why it’s better. From the outside, 
a low-pressure burner looks very much 
like its high-pressure cousin. It has the 
familiar long blast tube that extends into 
the combustion chamber. It has a motor 


DURING TEST FIRING, at left, low-pres- 
sure burner battles dirty, ‘low-grade 
fuel, water, other abuse, and still pro- 
duces a clean, white-hot flame. Tank 
above burner, used only in tests, stores 
small amounts of fuel. 


that runs a fan and a fuel pump. It has a 
transformer to provide high-tension cur- 
rent for the electrodes that ignite the fuel. 

But it differs in these important ways: 
In a high-pressure burner, the oil doesn’t 
mix with air until it comes out of the 
nozzle. At that late moment, a perfect 
mixture is impossible. In a low-pressure 
burner, oil and air in accurately metered 
amounts are intermixed before they 
reach the nozzle. The amount of air 
mixed with the oil is small compared to 
the total required to support combustion, 
but it’s enough to envelop the fuel parti- 
cles completely so that they burn with 
superb efficiency. 

Since the nozzle’s job is not to atomize 
the oil but to shape the flame, its opening 
is 30 times as large as that of other 
burners. Because of the large opening, 
filtering isn’t as critical as on a high- 
pressure unit. Particles as large as 1/16” 
can get through with no trouble. 

Good low-pressure burners cost more 
because there is much more to them. Con- 


Outside looks conventional—but innards are complex 


CUTAWAY of one of 
newest low-pressure 
burners, oy 
art-Warner, “shows “in. 
Sd rockor-arm valve nnd 
‘eccentric that drives ts 

pistons to pump fool, 


(CURVED VANES 
SHIRL AR FOR 
BETTER MKING 
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trol is precise. The oil rate, mixing pres- 
sure and air volume are all adjustable, 
making it possible to adapt the burner 
to unusual or difficult conditions 

Some manufacturers have tried short 


cuts to achieve low-pressure benefits. 
Using a burner that’s basically the same 
as a high-pressure unit, they merely 
added a special pump and nozzle assem- 
bly. Evidence indicates that the best 
burners are designed from the ground up 
specifically for low-pressure duty. 

Is it for you? Low-pressure burners 
can be used with any boiler or furnace. 
Many are used as conversion burners, or 
to replace old, worn-out units. Though 
the biggest gain is made with burners 
having a capacity under 11 gallons per 
hour, they come in sizes up to seven g.p.h. 

Before you buy. In making your deci- 
sion for or against a iow-pressure burner, 
consider these factors: 

© You save fuel. A gallon of No. 2 oil 
contains 140,000 British thermal units. 
With a high-pressure burner, you can use 
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75 percent, or 105,000 of these BTU. A 
low-pressure burner, on the other hand, 
may reach 82 or 83 percent efficiency, 
giving you up to 115,000 BTU. 

@ There's less waste. A high-pressure 
burner may actually give you more heat 
than you need. The minimum firing rate 
for a good conventional burner is .75 
gallons per hour, producing about 78,000 
BTU per hour. Homes that are well in- 
sulated or located in mild climates may 
require less than this, so the rest is wasted. 

A low-pressure burner, however, may 
have a firing rate as low as .375 gallons 
per hour. This means it can be made to 
give you as little as 42,000 BTU. 

A low fire, burning over a long period, 
gives more even and more economical 
heat than a burner that stokes up a tre- 
mendous blast for just a few minutes, 
then cools off and loafs, waiting for the 
system to catch up. Frequent on-off cycles 
wear out your motor, use more electric- 
ity and cause more soot. 

© You need less servicing. Almost 90 


OIL AND AIR ARE PREMIXED in aerator before reaching the nozzle, 
providing better combustion and more heat. The large-size noz- 
ale, at right, is not needed to atomize the oil, thus can’t clog. 


percent of service calls on high-pressure 
burners are due to clogged nozzles and 
strainers. The low-pressure nozzle, with 
its super-size openings, is practically im- 
mune to clogging. 

Less pressure also means longer life. 
It eliminates one of the primary causes 
of fuel-line leaks. 

© It isn’t fussy. A low-pressure unit 
will burn any grade of domestic fuel oil, 
even “hard-cracked” catalytic oils which 
are finding their way into home tanks in 
increasing quantities. Hard-cracking elim- 
inates the lighter side of oil, making igni- 
tion more difficult, but it poses no prob- 
lem for the low-pressure’s superior oil-air 
blending. Coming soon is a new low-pres- 
sure burner engineered to burn No. 4 oil 
—about three cents a gallon cheaper than 
the standard No. 2 oil. 

In ordinary burners, variations in tem- 
perature and fuel viscosity can change 
the flow rate. In the low-pressure burner, 
the metering device stabilizes the flow 
rate regardless of oil viscosity or tempera- 


ture. The burner works the same in all 
weather or with any fuel. 

© But it costs more. With average 
savings, it will take you four years to get 
your money back. Statistics show that 
the average family moves every five years. 
If yours is one of these, you will gain 
some extra comfort, but probably not 
much in economy. 

Be sure, too, that qualified service- 
men and a source of replacement parts 
are readily available. Most conventional- 
oil-burner repairmen will not be familiar 
with the low-pressure job, Remember also 
that lower-grade fuels, while promising 
substantial future savings, are still a long 
way from reaching most home tanks. 

Who makes them, At the moment, at 
least four companies are offering low- 
pressure burners for your inspection: 
Eureka-Williams Corp. (Oil-O-Matic), 
Bloomington, IIl.; Heil-Quaker Corp., Mil- 
waukee; Herco Oil Burner Corp., Lan- 
caster, Pa.; and Stewart-Warner Corp. 
(Winkler), Lebanon, Ind. END 
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SNOWPLANES WHIZ DOWN MAIN STREET like ordi- 


nary vehicles when winter snow hits Jackson, Mont. 


THE 


SOowp 


Homemade 


Blizzard 
on Skis 


A heat lines up for the National Snow- 


It flies 60 m.p.h. yet never leaves the ground. You can use 
one to race, hunt coyotes, go ice fishing or reach a ski slope 


By Ed Christopherson 


SNOWPLANE is a ski-mounted, 
propeller-driven contraption that 
resembles nothing so much as a 

skiplane that’s never sprouted wings. 

When the snow’s not sticky, you can 

speed cross-country over the white land- 

scape as fast as 60 m.p.h., leaving a wake 
of swirling snow that glistens in the frosty 
sunlight. 

It’s simple to run—the only controls 
are the steering wheel and throttle. While 
driving or riding in one, it’s easy to im- 
agine yourself in an airplane that’s con- 
tinually straining to take off. 


136 rorutar science 


It’s also easy to get hooked by snow- 
planing, enough so that you begin think- 
ing of buying or building one of the rigs 
for yourself. Snowplanes are by no means 
limited to the high-mountain country of 
the West—where they provide fast, prac- 
tical winter transport. Snowplaning is a 
fast-growing sport in many parts of the 
U. S. But before you rush to build one, re- 
member that you need heavy, durable 
snows to make a snowplane pay off in fun. 

A snouwplane is a simple machine. 
Basically, it consists of a motor-driven 
prop mounted on skis, a place to sit, and 
a method of steering. John Krause of 
Jackson, Mont., is credited with building 


Biggest snowplane holds nine. Its pusher prop is turned by a 245-hp. Continental engine. 
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Covey of snowplanes gathers at start of a coyote hunt. Ship in center has an open cockpit. 


the first snowplane in the West in the 
early '30s, On his first try, he mounted a 
Liberty engine on a bobsled and took off. 
Because he had no effective method of 
turning, his rig soon piled up against a 
jack-rail fence. His next try looked like 
‘a prop-driven pipe rack on skis, with a 
Model-A Ford engine and a motorcycle 
handlebar to steer with. It worked, but 
the weight of the engine limited its use to 
slick-surfaced roads, Airplane engines 
weigh, per horsepower, about a third tha 
of their automotive cousins. So on his 
next try, Krause bought, for $75, an en 


PLEXIGLAS WINDSHIELD is fixed to a framework 
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gine from a plane that had crashed near- 
by. He’s stayed with aircraft power ever 
since. 

Within the basic requirements of the 
snowplane, there’s lots of room for variety 
and ingenuity. In the Big Hole country 
of Montana you can find snowplanes 
that range in size from a 65-ho1 
one-place open ship, started by hand- 
winding, to a nine-place enclosed levia. 
than powered by a 245-hp. Continental 
engine. The average ship, howevei 
enclosed two- or four-placer with a 1 
to 190-hp. power plant. 


pow 


LATEST MODEL has a fiber-glass body, auto-type 
steerin nt panel, sliding top. 


Be nd V pee: 


Out on a fish-fry excursion, snowplaners eat 


he Banks-Maxwell Co., Box 3301 
Fort Worth, Tex.—the outfit that makes 
the biggest share of the broad-bladed 
pusher props used on snowplani i 
boats—includes in its catalogu 
blueprints for a simple but chunky-look- 
ing version of the snowplane. Most 
builders, however, want to design their 
own. The important factors in snowplane 
building are lightness and proper dis 
tribution of the minimum essential weight 
Skis are usually made of full one-inch: 
thick hickory, steamed or boiled and bent 
on the leading edge. On a typical ship 


‘ON FIRE DUTY, 
sucks fla 


) pounds, three nine-foot-long, 
inch-wide skis carry the weight nice- 
ly. For better tracking, some builders 
bolt inch-by-half-inch mild-steel strip, or 
strips, along the ski bottoms. 

The body is built literally from the 
ground up, beginning typically with a 
rough outline of the ship chalked on the 
shop floor aft-tubing body skel- 
eton is acetylene-welded, piece by piece, 
onto the front steering column and back 
axles, The floor, usually %-inch_ply- 
wood, is fastened to the bottom of the 


EARLY SNOWPLANE—a pipe 
with handlebars, powered by a Mode 


NEW PORTABLE CIRCULAR SAW has a pivoted 
guard that keeps front edge of blade covered 
at all times. The guard, horizontal at maxi- 
mum blade depth (top photo), tilts forward 
as blade is raised to ng depth 
(lower photo). Skil Corp. makes 


PLASTIC DRILL CONTAINERS form their own 
stands when you fold the covers back as shown 
above. Columbia Drill Co. sells five sets of 
high-speed and masonry bits up to #4” diameter. 
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the latest in tools 


New type of try square has an adjustable 
blade that automatically snap-locks into any 
of three angles—90, 45, and 221% degrees, 
The pivoted blade can also be set at any 
other desired angle by tightening a lock nut. 
Strait-Line Products sells the tool for $4.80 
..-Indicating the importance of precision 
hand tools, Sears, Roebuck has added a 
super-accurate miter box to its line, priced 
at about $25. It features a one-piece milled 
bed and back, calibrated scale and automatic 
stops at all popular angles up to 45 degrees, 
left or right. 

You can tune and repair your own out- 
board motor with a special 36-tool kit 
wrapped in a waterproof roll-up case. In- 
cluded are point files, gap gauges, a spark- 
plug wrench, pliers, screwdrivers and an out- 
board instruction manual. Price is $9.98 
from Penens Tool Corp. .. Small, portable 
heat chamber turns any home-shop solder- 
ing torch into a fiery furnace. With it, you 
can anneal and braze metals in concentrated 
heat up to 2,000 degrees. Production Engi- 
neering sells the 6”, 8Y%-pound furnace for 
$14.50... Watch for files with colorful, 
molded-on plastic handles. The Nicholson 
File Co. is test-selling them in some stores 
for 10 cents more than equivalent files with- 
out handles. 


FAST-CUTTING ELECTRIC SHEAR slices sheet me 
als up to 1/16” thick at speeds up to five feet 
minute. The Swiss-made Lesto tool is sold in 


this country by Krieg, Inc., for $79.50. 


Also new is a pushbutton shaft lock that speeds 
blade changing. Skil sells the saw in a 7% 
model for $99.50 and an 8%" size for $1 
Both develop two hp., turn at 7,000 r.p.m, 


CHIPS FLY FROM SPECIAL EJECTOR on Skil's new 
portable siw (also shown on opposite page) 
A curved chute inside the blade guard throws 
sawdust out sideways, away from the operator. 


he. 


WHEN TIP HEATS ABOVE 700" IT RELEASES MAGNET, 
AND SPRING PULLS SWITCH OPEN TO LET IT COOL 


— swircn 
wacn CONTACT 
ui)) Z 


ae) 


WHEN TIP COOLS BELOW 700"IT ATTRACTS MAGNET, 

WHICH PULLS SWITCH CLOSED TO HEAT IRON 
THERMOSTATIC SOLDERING IRON, said to be the  QUICK-RELEASE LEVER has been added to Vise- 
first, has magnetic switch to turn it on and off — Grip pliers and clamps. It lets you loosen their 
one-ton grip with light thumb pressure. Peterson 


for you, keeping heat constant. Weller sells 40-, 
60- and 120-watt models for $8 to $10.50. Mfg. Co. prices them from $2.15 to $3.35. 
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new quick-change 
chuck takes 
jumbo drill bits 
YOU CHANGE DRILL BITS IN SECONDS w 


a 
type of chuck ced by Millers F 
s, made to fit the ch 


ORILL BITS 
‘SHOWN ACTUAL SIZE 


NEWEST 8-MM, MOVIE CAMERA tells you wheth- a c ge. You just adjust the ex- 
er there's too little light, too much or just pos ep the pointer centered. East- 
enough. As you sight through the viewfinder, man Kodak sells the single-lens Brownie shown 
you see the pointer of a b exposure meter for $79.50, a three-lens turret model for $99.50. 


what’s new for your home 


Brush-on roof coatings, in the news lately, have a new 
entry. Montgomery Ward has announced a rubber 
emuision coating said to restore and waterproof old as- 
phalt-shingle and roll roofing at less than half the cost 
of a regular reroofing job. The roll-on paint comes in four 
pastel colors for about $6 a gallon... Motorized lounge 
chairs, also popular these days, have added a new trick, 
too. A new type by Niagara not only massages you but 
soothes you with heat as well 

You can convert old ceiling lights to modern fluores- 
cents with a circular fixture, said to be the first of its 
kind. The fluorescent unit screws directly into any stand- 
ard socket. Satellite Fluorescent Fixture Co, sells it for 
$10.95... Also new are super-thin fluorescent fixtures 
made especially for mounting 
under kitchen cabinets. Only 


74" thick, they’re sold in 1244” SPACE-SAVER for a kitchen 
lengths by Alkco Mfg. Co. for or dining nook swings out 
about $13 apiece. from the wall to provide a 


four-place table and two 
benches (top photo at 
right). Folded up (lower 
photo), it protrudes only 


The Lau Blower 
Is it for $175. 


screws. 


Co. 


RECHARGEABLE FLASHLIGHT 
at left never needs new 
batteries—you just plug it 
into any 115-volt outlet 
overnight for a fresh 
charge. Made by Gulton 
Industries, it sells for 
$5.95 with nickel-cadmium 
battery included. 


More new products on the next page 


i 


‘A FOAM LINING is said to make this the warmest 
finger glove in existence. Curon foam, made by 
Curtiss Wright, insulates the cold out. Tailoring 
is by Benjamin Harrison Weiss, Inc. 


SIX CELLS OPEN AT ONCE for checking and filli 
when this vented manifold plug is snapped 
Lucas Electrical Services distributes the battery 


in the United States. 


what’s new for the family car 


without operating the d 
to keep children safel 

car, The universal oe fits 
most cars, and any car key sets 
it to open or to. free-wheel. 
Faucher and Sons, Ltd., distrib 
utes the handle. 


If you run low on gas, you'll hear about it with 
a $14.95 electronic unit called Gas Check installed 
under the dash. A buzzer having a “pleasant but 
insistent sound,” according to Selectronic Sales, 
goes on when only two or three gallons remain in 
the tank, and continues until the ignition is shut 
off or the fuel supply replenished... A $1 plastic 
bib to keep your battery from drooling acid all over 
itself is made by Dietz Co. It fits snugly around 
filler plugs and terminal posts. 

‘There's no straining with a foot-operated pedal 
that pushes sticking or frozen overhead garage doors 
effortlessly upward. Marman Co. sells it for $4.95 
. . . Owners of Volkswagens and Dauphines can buy 
a can containing precisely one crankcaseful of oil. 
‘The White & Bagley 2.5-liter package does away 
with the annoyance of opening three quart cans to 
obtain the 2% quarts needed for the little imports. 

You can break down in style with new red flasher 
lights made by Cable Electric Products and A. G. 
Busch & Co. Both lights plug into the cigarette- 
lighter socket and have suction-cup bases for roof- 
top mounting. Caution: Don’t drive with one 
flashing on your roof; you're likely to be arrested 
for imperson- 


ating a police SheLtan Sellaye 


for more information: 


Here's where to serite if you can’t get any item listed: Al 
z cago; Benjamin 


Mi 
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geben Services, Imes $01 Beg 2nd St NYC 36: Marman 
Tom 


‘Growing Reed, ‘Kasten, Pasi White & 


What We Now 
Know About 


SKIODING- 


A four-way attack—involving roads, tires, brakes, 
driving techniques—promises tighter control over 
your car in slipperiest weather By Martin Mann 


HE weather was clear, the road good, traffic light. The car 
was new, and the driver said, “I’m gonna see what this job 
can do.” What it did was break away on an unbanked curve. 

‘That driver didn’t know enough about skidding. The road was 
not icy or even wet. But he didn’t match his high speed against 
road grip and centrifugal force on a flat curve. And he didn’t 
consider what would happen if a wheel hopped on a bump or 
pebble. ‘So he's dead. (His passengers told the story.) 
can skid on any road, in any weather. You probably have. 
The portant point is: Lots of things can be done to prevent it. 
Some involve driving techniques, others the construction of the 
road and the design of the car. Now it appears that many of them 
will be done. 

A file-full of technical papers presented recently at the First 
International Skid Prevention Conference at the University of 
Virginia is a tipoff to what's cooking. 

Tricks for handling wheel and brakes in slippery weather 
are being pinned down by careful tests. 

@ Tires that grip better, even on ice, will be on sale next year. 

Brakes that can prevent skids are now in prospect, 
@ A warning signal—light or buzzer—to red-flag you just before 
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These tips on dri 


z 


REFLEXES work wrong in a skid. 
Hold back on sudden, violent 
actions until you can think. for 


the wheels slew sideways is another likely 
accessory. 

 Sandpaper-surface roads will be 
common. Special treatments that make 
roadtops stickier yet are already being 
used on bridges and skid-causing curves. 

Skidding accidents are increasing. In 
Virginia, skidding was involved in 41 per- 
cent of all accidents in 1957, against 35 
percent the previous year. In England, 
where careful records go back many 
years, skidding accidents have risen 
steadily. (Probable reason: faster cars on 
faster roads.) 

The figures on wintertime accidents on 
the Pennsylvania Turnpike show how 
serious a hazard skid conditions pose. 
When the Turnpike was icy, the passen- 
ger-car accident rate leaped to more than 
five times normal. 

Why you skid. Your car moves and 
steers because friction between the road 
and the tires keeps the tires from slipping 
—they roll on the road. This friction goes 
down, way down, if something separates 
your tires from the road—the tire surface 
no longer touches the road surface solidly. 

The something can be a bump that lifts 
the wheels off the ground. Most often, 
though, it’s water (from rain or melted 
ice). A thin film coats the road, acting 
as a lubricant between the tire and road 
surface, Other liquids occasionally cause 
trouble—oil bleeding from asphait pave- 
ment, for instance. One time out West, 
juice from millions of mashed locusts 
triggered a slither of skidding accidents. 

The difference a little water makes is 
fantastic. 

© On dry concrete, you can stop in 
around 20 feet from 20 m.p.h. 

© On wet concrete, you need around 
30 feet (50 percent more) at 20 m.p.h. 

© On wet ice, you need between 200 
and 250 feet! 
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SENSES should all be alert for 
anges, Look well ahead, feel 
feedback clues from the car. 


ing technique, say the experts, will prevent 


‘SPEED of the car should match 
the friction available for turn- 
ing, accelerating and stopping. 


Why you skid sideways. When you 
skid in a turn, you can blame centrifugal 
force. The road-tire friction has to be 
strong enough to resist centrifugal force; 
if it isn’t, the car just takes off, wheels 
sliding. 

The sideways skid on a turn isn’t such 
a shock as a slew or spin when you're 
bouncing merrily straight ahead or brak- 
ing for a stop. That happens because the 
road-tire forces are never quite the same 
at all four wheels—at each point of con- 
tact the road is a little different, the tires 
are a little different, braking action is a 
little different. This imbalance means 
that the total force is greater on one side 
of the car than the other, and that makes 
the car twist around its center when it 
slips. 

You can’t steer when you skid because 
a sliding wheel moves just as easily one 
way as another. 

What you can do. People in Alaska, 
Saskatchewan and Maine don't put their 
cars up on blocks for the winter any more, 
and they don’t all drive like your maiden 
aunt, either. There are tricks for skiddy 
driving. Here are six from the experts: 

1. Rein your reflexes. You can’t auto- 
matically twist the wheel or slam the 
brakes, the way you usually do, to squeak 
out of a tight spot. That can be exactly 
the wrong move. This is hard to remem- 
ber, yet it’s the most important trick. 

2. Keep all your senses alert. Look 
for slick pavement where you don’t expect 
it or where it is extra dangerous (at turns 
and intersections). Feel with a safe- 
cracker’s fingers and a tightrope walker’s 
toes for feedback clues from wheel, brake 
and accelerator. They can warn of loss of 
control. And don’t ignore your stomach— 
there’s a special deep-in-the-guts sensa- 
tion that tells you just as you start to go 
sideways. 


TURNS are best started tight. 


you have room to drift outw: 


wheels. A 


Then if rear wheels break away 
|. rapid pumping, 


3. Match your speed to the available 
friction—for turning and accelerating 
as well as stopping. Every action must 
be gradual, which means you have to give 
yourself space to maneuver. 


Standard tire 


BRAKE hard without locking the 
ming” motion, 
is best on ice. 


most skids and help you pull out of unavoidable ones safely 


CAR with bald tire or uneven 
brakes is unbalanced. Experi- 
ment carefully to see effect. 


4. Start your turns tight, the way a 
racing driver does. This gives you room 
to open up if the rear wheels break away. 

5. Brake as hard as you can without 
locking the wheels. On ice, try “fanning” 


‘Standard tire with holes punched in tread 


Standard tire with slits cut across tread 


Mud-snow tire (knobby tread) 


Mud-snow tire (continuous bold tread) 


Special tread with wire-coil insert” 


Standard tread with salt embedded 


Standard tread with peanut shells embedded 96 101 101 73 90 
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Standard tread with sawdust embedded 100 | 103 - 89 99 
‘Standard tire with round chains 331 197 - - 130 
Standard tire with reinforced chains 509 253 - 413 158 
‘Standard tire with sanders 370 | «116 - [ 132 | 100 


"A product of Penetred Corp., Marshfield, Wis.; other tires are aveilable under many brand names. ul 


—fast brake-pumping that locks and un- 
Jocks the wheels. Some experts think this 
can shorten stopping distance by 15 per- 
cent and keep the car steerable. 

6, Beware of one bald tire or uneven 
brakes. 

Such tricks are second nature to good 
drivers in cold-weather areas. But over 
most of the U.S., bad skid conditions are 
so infrequent that most drivers lack the 
chance to perfect special skills. Their in- 
experience leads them into trouble. 

This accident (a real one) is typical: 

Four cars are feeling their way along 
an icy, four-lane expressway. 

‘Number two decides to pull out and 
pass. But he’s too rough with the steering 
wheel or the accelerator. He spins. 

Number three could edge off onto the 
shoulder. He should. But he fails to con- 
trol his reflexes, and hits the brakes in- 
stead. He slides into number two. 

‘Number four makes exactly the same 
mistake and joins the wreck. 

The importance of practice shows up in 
the statistics. On the Pennsylvania Turn- 
pike, truckdrivers get into a few more ac- 
cidents in slippery weather, but the in- 
crease is nothing like the fivefold change 
recorded for passenger-car drivers. 

Tires that stop skidding. Whatever 
your skill and experience, the right tires 
help a lot. An amazing amount of skid re- 
sistance can be built into them, although 
chains, particularly reinforced chains, are 
still best for the roughest going. 

The basic idea is simple: The tire 
should push away the very thin film of 
water coating the roadway to restore the 
high friction of solid-rubber-to-solid-pave- 
ment contact. That is what the tread is 
supposed to do: Its edges wipe the water 
out through the grooves. 


This applies to ice-coated as well as 
rain-coated pavement. Ice is slipperiest 
when coated with water (often melted by 
the pressure of the tires). In snow, deep 
tire grooves improve traction by meshing 
with the snow itself. 

A perfectly smooth tread is the worst 
kind—it traps the water film inside the 
tire footprint. 

How much difference do tires make? 
Tests of the National Safety Council 
show that good mud-snow treads improve 

ing performance on ice by 22 percent 
(over regular road tires). And better de- 
signs are in the works, One maker is now 
testing a tire that promises a 50-percent 
gain in skid resistance, 

These remarkable improvements come 
almost entirely from tread design. The 
basic construction of the tire doesn’t seem 
to affect skid resistance one way or an- 
other. And until recently, the kind of rub- 
ber in the tire seemed relatively unim- 
Portant. 

But now a physicist at Cambridge Uni- 
versity in England, D. Tabor, has come 
up with a radical idea. He thinks the way 
to cut skidding is to use the “wrong” 
rubber in free 

Ordinarily, tire engineers avoid rubber 
that heats up quickly from internal fric- 
tion when it flexes (they call this “hyster- 
esis loss”). The heat wrecks the rubber. 

But Tabor’s experiments show that this 
destructive internal friction is the source 
of most of rubber’s resistance to sliding. 
Here is how he explains it: 

When a tire slides, the tiny roughnesses 
in the road dig temporary grooves in the 
rubber. It takes work to plow these 

grooves. This work comes from the force 
nang the wheel slide, and is used up in 


[Continued on page 260} 


ANTI-SKID BRAKE automatically 
releases hydraulic . 
wheels 


Fie 


wheel decelerates suddenly, 
ly to lock, drum follows, but 
flywheel slides 
im because of its in- 
lywheel movement ac- 
eae teat ce hydraulic 
= Tine and open exhaust 
releasing brakes. When 
en) drum os up 
we flywheel, exhaust closes, 
supply opens, brakes go on. 
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DUAL-PURPOSE HUBCAPS lined with red reflec- 
tive material. Supported on a folding stand. the 
hubeap would warn off other motorists after 
dark.—Frank Palmieri, Paterson, N. J. 


to see them make 


” 
eos 


IMP GREASE GUNS for cars. They'd use gas 
cartridges for pressure, Add a grease-cartridge 
loading feature and you'd have a honey of a 
gun.—Leon L. Morris, Baltimore. 


TAKE-APART FLOWER POTS. Big pots cost a lot 
nd sometimes have to be broken to remove a 
plant for transplanting without damage to the 
roots.—Mrs. Harley Utz, Vandalia, Ohio. 


DIAL GUARDS FOR TINY RADIOS that get lots of 
handling. A push-in knob to lock or free the 
dial would prevent loss of the station setting.— 
D. Pulaski, W. Springfield, Mass. 


‘A FINGERTIP BANDAGE about the size of the 
rubber fingers used in offices. Adhesive tape 
around the open end would hold it securely in 
place.—Jane Maxwell, Tuscaloosa, Ala. 


Exeryone has his 
Tike 


m pet idea of = 
I une. The Bee i 
Porcuan ‘Sei 
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Egg-Shaped Bubble. This latest sedan 
among the Bond Minicar three-wheelers 
is designed to compete with the Conti- 
nental styles. It seats four, delivers nine 


hp. through a four-speed gearbox mounted 
with the engine over the single front wheel. 
Both swivel as a unit for 180-degree 
steering to turn on a sixpence. 


New Features and Gadgets 
Brighten British Roads 
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More Oomph for MGA. A new super- 
charger designed for the MGA (left) ups 
horsepower by a third to give the car a 
top speed of 100 m.p.h., claims the acces- 
sory’s maker. Available as a bolt-on kit, 
the blower is said to enable an MGA to 
better performance of the “Twin-Cam” 
model [PS, Oct. '58] at less cost. 


Booster on Exhaust. A hollow chamber 
with a venturi nozzle slips over the Vaux- 
hall Victor's exhaust pipe, sucks in air 
to form an air lock and halt back pressure. 
‘The booster is said to cut four seconds 
from 0-to-60 time, increase gas mileage 
and give higher top speed. 


Floor-Level Engine. This new Leyland 
fire truck has its 150-hp. diesel engine 
recessed in the chassis under the floor- 
boards. The radiator is set over to one 
side. This leaves room at the front for 


Face-Lifting for TR3. You | & 
may not recognize the fa- 
miliar Triumph TR3. Proto- 
type for new model (right) 
sports a new body styled by 
Italian designer Michelotti. 
Features include slab sides, 
flared fins, hooded head- 
lights and a wide-mouth 
grinning grille. 


pumps, hose connectors and controls so 
the machine can be taken straight up to 
a fire hydrant and quickly coupled to it. 
The underslung drive provides a low 
center of gravity for fast cornering. 


Four in a Berkeley. Latest 
version of the fiberglass- 
bodied Berkeley seats four 
adults in dubious comfort. 
Its body shell is braced with 
light-alloy bulkheads and 
members to form a single 
rigid structure. It retains 
front-wheel drive, but is now 
powered by a 30-hp. engine 
through a four-speed gear- 
box instead of a 15-hp. 
plant and three-speed mo- 
torcycle gearbox, 
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New Electric-Eye 


YOU, can Point this camera, forget all 
about exposures, f/stops and light 


You get12 meters, and still come up with good snap- 
photos like Shots 
this, shown “Recently introduced by Bell & Howell, 


on 127 film. _ the new still camera measures the amount 
of light in any scene, tells you whether 
there’s enough light to take a picture, 
then automatically sets the lens opening 
to the correct size. If there’s too little | 
light, a red warning flag pops up in the 
viewfinder; if the light is right, a green 
signal gives you the go-ahead. | 
All this happens  instantaneously— 
faster than the human eye can react to 
light—and you're ready to shoot. A tiny 
photocell, or electric eye, does the job. | 
It generates a small electric current in 
proportion to the light it “sees.” The 4 
current is fed to a miniature voltmeter 
which, instead of moving a needle, turns 
a gear linked to two overlapping, slotted 
disks. How far the meter gear turns de- | 
termines the size of the lens opening. 
A fixed-focus lens also eliminates the 
) job of focusing. The film-advance knob 
ie cocks the shutter as you turn it, and a 
st safety interlock makes double exposures 
YOU SHOOT COLOR OR BLACK-AND-WHITE by impossible. Price of the camera is $79.95, 
sine net ot photoel, folor, dial swings ® including flashgun and case, from Bell & 


enough additional light to'take picture. Howell, 7100 McCormick Rd., Chicago. 


THERE’S NO GUESSWORK WITH FLASH, either. 
of ¢ th e transpo For night or indoor shots, you set this slide to 
pushed back in, Chart on base shows the cor- desired distance and it overrides photocell, set- 
rect flashbulb to use with each type of film. ting proper lens opening mechanically 
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NEATLY TAILORED INTERIORS, with door panels 
matching upholstery, an instrument binnacle, 
a nicely styled dash give the Simca con- 
peal. Two glove compartments, 


sun visors and a windshield washer are stand- 
ard equipment on the Super De Luxe sedan. 
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RECTANGULAR STEEL CHANNELS welded to the 
chassis floor frame the passenger compartment. 
A good safety feature, these form step-down 
sills in the rear. Back seats and knee room are 
fine. But passengers must duck as they enter, 
and rear doors don't open as far as they should. 


positions, recline for on-the-way naps. 
stops, with’ the seat cushion fully for- 


KINGPINS SWIVEL ON THREADS at the bottom, 
I joints at the top. A stabilizer bar (arrow) 

levels out sway on curves. The universal behii 
a hexagonal 


By Harry Walton 


tion’s high-powered automobiles on 

showroom floors you'll find its eco- 
nomy car, the saucy French Simca. The 
contrast between the two lines is enor- 
mous. The Simca is chic instead of 
flossy, demure rather than commanding, 
a tough, good-looking small car with a 
tender regard for fuel dollars. Its gadgets 
are strictly practical. Its horsepower, re- 
spectable for an import, would hardly run 
all the power options on a big V-8. 

Top seller in the line is a frisky four- 
door sedan with a front-mounted four- 
cylinder engine, manual shift and conven- 
tional rear-axle drive. The low-priced De 
Luxe model unloads at East Coast ports 
for $1,698. 


| eae the Chrysler Corpora- 


ward, backs can be laid flat to form a soft but 
rather short double bed (57 inches long, or 69 
including toe space under the dash). 


rubber doughnut, 
vibr: 


bsorbing engine shock and 
jounted rear spring shackles 
ion. Overload springs (arrow, 
ded on the wagon. 


Its 96-inch wheelbase is two inches 
longer than the Volkswagen’s, seven long- 
er than the Renault Dauphine’s. The 
Simca is roomier, especially in luggage 
space, than these two popular rear-engine 
imports. 

It is also peppier, for the Simca engine 
checks in at 48 hp., and although about 
500 pounds heavier, the car has a livelier 
power-to-weight ratio (42 Ib. per horse- 
power) than the other two. With the 
“special” version of the same engine, in 
which compression is raised from 6.8 to 
7.8 to 1, and horsepower to 57, it is even 
farther ahead. 

The Simca is tough. A stock 1958 se- 
dan with the 57-hp. engine snatched the 
cross-country record from an American 
V-8 about a year ago. Harry Somme and 
Frank Slater, of Denver, drove it from 
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STANDARD SIMCA ENGINE has an aluminum 
head only 15 inches long, with valve-seat in- 

rts. The clutch and transmission housings are 
also aluminum. A lifetime brass oil filter (show: 


New York to Los Angeles in 46 hours 
three minutes, averaging 64 m.p.h. and 27 
miles per gallon. The car used one quart 
of oil. 

In Europe, a Simca was driven stead- 
ily for 38 days, rolling up a total of 63,- 
000 miles at an average of over 70 m.p.h. 
It stopped only to get gas and oil, change 
drivers and tires. On the record, the 
Simca is definitely no cream puff. 

‘Trying out a small car, I often wonder 
what it would be like to have it as my 
own and only one. The Simca would be 
no hardship at all. It is brisk in behavior 
and a delight to handle. 

The almost-square Simca engine (2.91 
inches bore, 2.95 inches stroke) has a 
displacement of 78.7 cu. in. and puts out 
65 Ib. ft. of torque at 2,800 r.p.m., a figure 
that gives the car A for effort in third 
and fourth gears. It lugs without a 
whimper if you insist, and takes hills at 
a pace that shames most small imports. 


THE CHATELAINE STATION WAGON has straw- 
woven upholstery and a let’s-get-down-to-busi 
ness air. With the rear seat folded down flat, 
the wood-slatted cargo deck is 55 inches long. 
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in photo at right) is eae to remove for cleaning. 
At bottom is the oddly shaped oil reservoir, 
welded to the lower crankcase shell. It’s cooled 
by the flow of underneath the car. 


Its highway manners could give lessons 
to many a bigger car. Steering is fast but 
so precise you feel the car is always 
firmly in hand. Thanks to an uncommon- 
ly good assembly of suspension parts— 
coil springs, wishbones and leaf springs, 
plus a stabilizer bar in front—cornering 
is superb, Even on rough roads or after 
hitting a dip at a good clip, the car finds 
its footing without bouncing or scrabbling 
for traction. 

In town traffic, I can wheel the Simca 
more deftly than’ my own V-8. As its 36- 
foot turning circle indicates, the car is 
highly maneuverable. Parking on a dime 
(or a 10-franc piece) takes just a fraction 
of the effort you expend in berthing a 
medium-size domestic car. 

Third gear is high enough to step out 
smartly yet low enough to let you pick up 
from 15 m.p.h.—a very handy traffic gear. 
In fourth, which is straight through to the 


[Continued on page 264) 


An American-type tailgate makes it possible, 
however, to haul loads considerably longer than 
this. The Chatel i 
governor limiting speed to 70 m.p.h, 


Army’s 


New Rifle 


a Machine 


Gun, Too 


By Herbert O. Johansen 


PHOTOS BY W. W. MORRIS 


HEN Master Sergeant and master 
rifleman Otto Hanel had fired a “mad 
minute” with the new lightweight 


M-14 rifle at the Aberdeen Proving Ground, 
Md., he gingerly patted the smoking barrel. 
“She sure is sweet,” he drawled. 

We walked 50 yards down to the card- 
board target. Hanel had fired 76 rounds, 
semiautomatic, in 60 seconds. There were 74 
holes in a tight pattern. Previously, using 
armor-piercing ammo, he had drilled quarter- 
inch steel plate. 

Then, turning a lever on the stock to full 
automatic, he fired the rifle at the rate of 750 


—— 
ae 


2s 


rounds a minute, from the 
shoulder, and from the hip. He 
put in another magazine and 
handed me the gun. I pulled 


NEW 7.62-MM NATO CAR- 
TRIDGE (right) and U. S. 
standard .30-caliber— 
shown actual size. Powder 
charge is about the same. 


By flipping a lever, a GI can fire it like a machine gun. 


the trigger. If he hadn't been there to 
prop me up from behind I would have 
been thrown flat on my back. 

“Got a kick like Betsy, my old squir- 
rel rifle,” said Sergeant Hanel, a native of 
South Germany who acquired his South- 
ern accent as a youngster in Georgia. He 
is one of the few scldiers who has han- 
died, fired, or even seen the new M-14 rifle. 

The M-14 is so new, in fact, that a 
manual of arms for the weapon has not 
been set up. The first of an order of 
70,000 will come off the assembly line at 
the Springfield Armory, Mass., in June. 
It will be in the hands of troops next year. 

Already, however, there are rumors in 
the field, with the usual misconceptions 
that accompany scuttlebutt. One is that 
the new gun is very much lighter than 
the M-1 Garand. That depends on point 
of view. To a weary infantryman a pound 
and a half may seem like a ton. The M-1 
weighs 9.72 pounds, compared to 8.28 
pounds for the M-14, 

Then there is the impression that be- 
cause the M-14 uses the NATO 7.62-mm. 
cartridge it is a NATO rifle we have 
adopted. The M-14 is strictly the result of 
U.S. Army development, begun during 
the latter part of World War II, to pro- 
duce one standard rifle to replace a va- 
riety of shoulder weapons. 

Independently, a few years ago, Fa- 
brique Nationale of Belgium came up 
with a new rifle that was proposed as a 
standard NATO rifle. Some of them were 


made in this country and tested as the 
T-48. The Army decided to stick to its 
own gun. The M-14 is, however, cham- 
bered to take the shorter NATO cartridge. 
The 7.62 mm. is simply an equivalent of 
the good old caliber .30, and the new de- 
signation is a gesture to the international 
make-up of NATO, most of whose mem- 
ber countries use the metric system. 

The versatility of the new rifle 
shown by the weapons it replaces. Besides 
the M-1, it will make obsolete such former 
stalwarts as the carbine and submachine 
gun. With a heavier barrel to keep it from 
overheating and a bipod for stability, it 
will take over the shooting jobs of the 
Browning automatic rifle. 

By putting an automatic weapon in the 
hands of every infantryman, the Army 
will have marched another step forward in 
the direction of getting the “mostest” 
shock power up where it can use it “fus- 
test.” World War II saw the development 
of the recoilless cannon, a midget small 
enough to be manhandled by a couple of 
doughty infantrymen but stout enough 
to blow large and deadly shells at the 
enemy. That put artillery on the line, in 
the hands of the man staring—often liter- 
ally—at the face of the enemy. 

It gave him artillery fire now, and re- 
lieved him of his total dependence on a 
system of artillery control that too often 
was slow and inaccurate. 

In the same way, the M-14 gives the 
man on the line automatic fire now—in 


Lighter weight makes the M-14 easier to carry 


STANDARD CARRYING POSITIONS were demon- 
strated by GI who had never held an M-14 be- 


PORT ARMS 


fore. No manual is yet available, but handling 
will be like that of M-1, which it resembles. 


MAJOR RIFLES THAT ARE IN USE by North At- Museum. Six types of ammunition are involved. 
lantic Treaty Organization (NATO) nations In horizontal position (top) is the Belgian 
today are shown in the top row. These guns are Fabrique Nationale model using NATO 7. 

from the Aberdeen Proving Ground Ordnance mm. cartridge, and (bottom) the U, S, M-l4. 


Better balance gets it into firing position faster 


DOWNWARD-PROJECTING MAGAZINE and un- some difficulty in adjusting to various firing posi: 
familiarity with the weapon caused the soldier tions. Sgt. Hanel soon straightened him out, 


ASSAULT SHOULDER FF 


Penetration fire pierces steel plate ........ 


LIGHTWEIGHT THE M-14 MAY BE, but loaded with 
armor-piercing ammunition it makes a monkey 
out of a square of tough steel plate. Range was 
kept to 50 yards for photographic purposes. At 


his hands as he moves forward in the 
assault, or on the parapet of his foxhole. 

But won't a man run out of ammuni- 
tion too quickly with a weapon that fires 
so fast? Answer: He will if he fires 
it enough. But this is only one problem. 
Of equal gravity to infantry tacticians is 
the problem of getting a man to fire the 
ammunition he has. Faced with a deter- 
mined enemy, the green soldier may 
shrink deep into the false security of his 
foxhole. He may never fire a shot. An 
automatic rifle may help cure him. At the 
moment of decision when armies lock in 
battle, it may give him the weapons-con- 


HEAVIER BARREL OF THE M-15 ver 
bipod) is shown in this clos 
ends of both rifles. Projections at the muzzle 
tips are double-duty flash suppressors. 


a ( 


right is shown what five well-placed shots did to 
the piece of armor plate. At long distances the 
greater range of the streamlined NATO ammu- 
nition gives higher impact for penetration. 


fidence he needs to look down his sights 
and squeeze the trigger. 

By flipping a selector lever, the GI has 
a choice between semiautomatic fire and 
automatic, On semi, as with the Garand, 
the trigger must be pulled for each shot. 
On automatic, you just haul back on the 
trigger and let her rip. In the dark, a pro- 
jection at one end of the lever enables the 
soldier to tell his firing position by feel. If 
a company commander wishes, the rifles 
his men carry can be made to fire semi- 
automatic only. A conversion kit is avail- 
able for thi: 

The M-14 is intended mainly for single- 
shotting—the automatic feature is for 
emergency use. For sustained automatic 
fire, its five-pounds-heavier brother, 
tabbed the M-15, will be used. 

A hangover from the days of trench 
warfare is the bayonet stud at the bottom 
of the flash suppressor—although at pres- 
ent the Army is not planning to issue a 
bayonet with the M-14. As an Army 
spokesman said, “After several hundred 
years we have come to the realization that 
a rifle is not a close-in combat weapon 
and that we don’t need a pike at its end.” 

The flash suppressor itself does more 
than break up flash that might draw 
enemy fire at night. It is a five-pronged 
device, with a wider prong at the bottom. 
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Shooting the “mad minute” ..... 


PREPARATION INCLUDED A LOT OF SQUIRMING 
into a comfortable sition, and dry runs on the 

first magazine was inserted. 
ee a steady stream of bullets, 


broken by magazine changes, as a stop watch 
clicked off the seconds. Score: 76 rounds in 60 
seconds, 74 hits. Small white card, removed 
from target center, was the aii 


Cartridges fly as the M-14 goes fully automatic .... 


SRECTOR LEVER If TURNED TO AUTOMATIC. 
Shoulder position, “Fire!” One pull-back of the 
trigger empties the 20-round magazine in 1.6 
Note empty cartridge casings being 


seconds. 


As the rifle is fired, gas thrusting against 
this wider prong tends to lessen muzzle 
climb, aiding accuracy. 

Comparing the M-14, with the M-1, 
William C. Davis, Chief of the Aberdeen 
Proving Ground Small Arms and Aircraft 
Weapons Branch, pointed out: 

© Because it is lighter and less muzzle- 
heavy, the M-14 is better balanced for 
carrying, handling and firing. 


thrown into the air. Sgt. Hanel, wearing his 
personal shooting jacket, expects to retire in 
about three years and return to the Army in a 
lian job—shooting guns, of course. 


© Its bolt stud rides on a roller, reduc- 
ing friction and eliminating the need for a 
special wet-weather lubricant. 

© Muzzle velocity of the bullet is the 
same for both guns—2,800 feet a second. 
But the new rifle has a maximum range 
of 4,200 yards against the M-1’s 3,500 
yards. The greater range comes from the 
cleaner aerodynamic design of the shorter 
NATO cartridge. END 
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ROCKETS - MISSILES 


The Bomarcs are coming. A 300-acre be 
Bomarcs—supersonic, ground-to-air nuc 
ing completion at Suffolk County Air F 
of New York City, Shown in the photo below, 

is for 56 of the slim, 47-foot-long, 400-mile 

iles. Above is an artist’s conception of a bank of firing units. 

There will be 14 such sites strategically located on the Atlantic and 

Pacific coasts and along our northern border. One base can give cover- 


unching Air Force 
is near- 
about 90 miles east 
will have launching 
nge Boeing interceptor 
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age against enemy missile or bomber attack over an area of 500,000 
square miles, This is called “area” defe ainst the more limited 
protection of the Army’s Nike Hercules “point” defense. 

The Suffolk Bomare Base will have its own power plant, utilities 
and water wells. Underground tanks will store 20,000 gallons of pro. 
pellant fuels, including 11,000 gallons of fuming nitric acid. 

The Bomarc, shown being test-fired below, has a liquid rocket for 
takeoff, When it gains enough speed, two ramjet engines take over 
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HAT'S IN THE AIR 


Deceiver drone. Although it is 
only 38 feet long, the Kingfisher super- 
sonic target drone for missile marksmen 
can make itself look like a huge bomber 
on search-radar screens, as shown in the 
artist's conception at far right. 

Electronic device that fools the radar 
is the basketball-shaped object above. 
Next to it is a firing-error indicator that 
registers hits or misses and radios the 
information to the ground. The drone also 
performs evasive maneuvers. 

Main body of the rocket-boosted, ram- 
jet-powered Lockheed drone is 20 inches 
in diameter (photos at right). For recov- 
ery at the end of a flight, a pop-out pa 
chute lowers it head first, and the spike 
nose is buried in the ground 


Triple nose. In 
each of these three 
missiles is packed a 
parachute for Air Force 
testing at altitudes up 
to 150,000 feet and at 
speeds of more than 
3,000 m.p.h. A rocket 
behind the middle 
missile boosts the clus- 
ter toaltitude and speed 
The units separate. A 
timing mechanism 
opens the parachutes, 
and a rear-facing cam 
era in each missile re 
cords performance. 
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Jet stowaway. With wings re- Indian Air Force, where the 30-foot-long, 
moved (left), the little Bri Gnat almost-supersonic jet is in service. In 
fighter plane slips easily into the hold ofa flight (right) Gnat has a 22-foot wing- 
Fairchild Packet transport. Destination: _ span, can operate above 50,000 feet. 


eee: ;, 
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Missile platform. Here, in first flight, is the newest version of Boeing’s 
‘Stratofortress—the B-52G. Its eight engines—more powerful than in 
earlier models—and increased fuel capacity enable it to fly 8,000 miles 
without refueling. Its big punch will be supersonic, nuclear-warhead 
Hound Dog missiles with a range exceeding 1,000 miles after air launch, 


Res 


3-D radar. Protected by plastic 
balloon, new Army radar detects targets 
in three dimensions—height, bearing, dis- 
tance—by frequency scanning, “moving” 
the beam electronically, instead of anten- 
na movement. Hughes Aircraft made it. 
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Thunderchiet muffled. With this 
two-story silencer, it's quieter at Republic 
Aviation, Farmingdale, N. Y. When an 
F-105 fighter-bomber is backed into it, the 
roar of its 15,000-pound-thrust jet engine 
is tamed to talk-level tolerance. 


AIR == 


Nike-Hercules in production. The Army’s local-defense missile 
that can carry a nuclear warhead is now an assembly-line item. The 
big one above, at Douglas Aircraft Co.'s Charlotte, N. C., division, is 
complete except for the warhead that will go into the gap between the 
nose and the body, and booster rockets. The Nike-Hercules is 41 feet 
long, has a speed three times that of sound and a range of about 100 miles. 


TV trainer. Approach lights and markings of an airport runway are simulated 
on a moving belt by dots of fluorescent paint (below, left) and photo- 
graphed under ultraviolet light by a TV camera. The moving scene is 
reproduced on a screen so a pilot sees it as he would through his wind- 
shield. The DALTO system was developed by Doman Helicopters. 
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Jobs 
You 
Can Do 
with 

a Jointer 


By R. J. De Cristoforo 


PARTS OF A JOINTER. Before using this tool for 
the first time, check the accuracy of the angle 
indicator, If a square gives a reading other than 
zero, loosen the setscrews and readjust the fence 


OUTFEED TABLE 


DEPTH.OF- 
CUT SCALE 


DEPTHLOF. 
AE cag OT HANDLE 


NE of the first rules you learn in 
O woodworking class is to produce a 

straight edge from which all other 
dimensions are derived. 

That's a jointer’s primary job. But you 
can do a suprisingly large number of 
other useful things with it, too. 

Although its specialty is planing, or 
jointing, finished edges, it has no equal 
for running off smooth bevels and cham- 
fers. It will cut rabbets and form tongues 
and tenons. It joints tapers quickly and 
accurately, shapes coves, and can be used 
to some extent to surface stock. 

Edge jointing. In cabinetmakers'shops 
you'll usually find a jointer teamed up 
with a bench saw. Pros almost invariably 
make a pass across it, rather than a rip 
cut, to establish a preliminary work edge. 
Or, where the stock is too irregular, they 


bar in relation to the table. On so 

you move an adjustable 
lings will 
sally. 


FENCE (TILTS 
AND MOVES 
ACROSS TABLE) 


or 


ums 'NFEED TABLE 


FENCELOCK =p» 
HANDLE 


start with an outside rip cut, then use 
the jointer to dress it down. 

Using a combination of saw and joint- 
er this way, you can cut and smooth 
boards to exact width throughout their 
lengths. Laid edge to edge, the pieces will 
mate perfectly—a must if you want to 
glue a number of them together to form 
a large, warp-free panel of solid stock. 
A word of warning, though: Always 
shove the wood into the blades with the 
grain inclined up and away from them. 
Otherwise they may dig in. 

Bevels and chamfers. By tilting the 
adjustable fence of a jointer and sliding 
one face of the work along it, you can 
bevel and chamfer edges at any angle 
from 45 to 90 degrees. All bevels and 
most chamfers require a number of passes 
across the blades, as no more than a 1,” 
of stock thickness should ever be removed 
at one time. PLANING TRUE WORK EDGES is the jointer’ 

To make sure a bevel or chamfer primary job, Arrow in photo above shows how 
dart waver, clamp a guide block per- ht of tad bef ty dg ter 
ale to ite sence we just cones space port as the jointed edge travels over it, 

ween the two to form a track for the 
piece being shaped. Whenever possible, 
incline the fence toward the blades. This 
will help hold the stock down. If the 
fence must be tilted at an open angle, cut 
a matching bevel on the facing guide 
block edge to act as a hold-down. 

Rabbets and tongues. These are natu- 


Quick-Cure Clinic for a Jointer 


rals for a jointer. There's none of the rene bee 

fuss and bother of setting up a table saw speed | Sra 

twice, with the chance of mismated cuts. feeding work oo | slow feed alvays pi 
fast duces smoother cuts 


Instead you simply place the fence at | »pippiep* oR 
90 degrees and move it across the broad | UNEVEN CUT incorrect blade | reset so all blades are 
blades until just the width of the desired ting cutting 

cut is exposed. One pass will give you nine hep Steady ALI 
a rabbet or a side-forming cut for a ‘on work throughout 

tongue as deep as 14”. By lowering the 
forward, or infeed, table again, you can |joRK GOUGED _ | blades toohigh | reset flush with plane 


Se He OE os, itido ena AIENOLOF PASS ofoutfeed table | 
rossgrain work. A jointer will do end | opr 
planing and make lap cuts well, but only [Wann thee pr” | iadestoolow | reset flush with lane 
if you use it right. First, be sure the  |QUTFEED TABLE | 


blades are sharp—they should be for any | fe} 
job, but it's most important here to pre- | {NB [s, CHIPPED wore eet ea ork ge eo] 
vent tearing. Next, waste stock should ein: 

be removed with a series of shallow cuts 
—not one deep one. Finally, to avoid |yop, ote nor 


fence out of fet 90 degrees to 
alignment 


splintering edges at the ends of passes, 
work in from both sides when jointing. 
Start with a short cut (only an inch or 
so across the blades). Then flip the stock 
and make a second, full-width pass. 
Where you can’t use this method (for 


if honing =, 
correct, resharpen 
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6 bonus jobs a jointer will do for YOU .........eeeeeeeeeceeceeeeeeeccces 


BEVELING AND CHAMFERING: Recommended 
way is with the fence at a closed angle, and a 
guide strip substituted for the regular jointer 
guard, Where this isn’t possible, and the work 
must be done with the fence tilted at an open 


TAPER JOINTING: Angling work between the 
two tables and drawing it back across the blades 
forms tapers like the one shown above. Use 


ingle, 


several shallow passes rather than a 
heavy cut. For short tapers on long stock, clamp 


tenons and lap cuts), protect the trailing 
edge of the work by backing it up with 
a piece of scrap. 

Taper forming. This is one of the most 
useful jointer operations. Unlike table- 
saw tapering, you don’t need a special 
jig—only a stoo clamped near the for- 
ward end of the fence to control the 
length of cuts. Lower the infeed table 
for the desired taper. Then, bracing what 
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angle, use a beveled guide strip as a partial 
hold.town, as shown in the drawing. When 
beveling or chamfering the ends of long stock, 
attach a wide board to the fence, using the screw 
holes provided for that purpose. 


TAPER SLIGHTLY 
‘CONVEX 


a block at the far end of the outfeed table and 
rest the work on it. To make very long taper 
cuts, extend the infeed table by clamping a strip 
of 1%" plywood above it. Lower the table to 
compensate for the extra thickness. 


will be the slimmed-down end of the 
stock against the stop, lower the material 
slowly to rest on the forward edge of the 
outfeed table. Using a block of wood as 
a_ hold-down, pull it back across the 
blades. Where more than a 14” taper is 
required, set the table no lower than that 
and use two or more passes. 

Forming coves. Because a jointer’s 
blades cut in a circle, they can be used 


TONGUE AND RABBET FORMING: Width of cut is 
lished by the blade section project 
dd the fence. Because the outboar 

is not supported, too much side 

shift it. Use the fence only as a gu 


RUNNING OFF COVES: Pushing stock across the 
blades produces these with shaper action. A 
simple jig doubles as a guide and hold-down. 
Note direction of the grain in relation to that of 
the cutter. Never gouge into the grain. 


like those of a shaper to cut coves. Tilt 
the fence out of the way and run the 
stock across the infeed table. Use a strip 
of wood as a guide, one with a hold-down 
projection to keep the work pressed firmly 
against the blades. If you angle the 
guide slightly, you can run off flat- 
bottomed coves. 

Surfacing. A jointer will plane the 
faces of boards, but it won't guarantee 


SHAPING ROUND TENONS ON DOWELS: An L- 
feed table 


SURFACING STOCK: Use two hold-downs, as 
shown, one with an under-riding lip, to advance 
the work across the cutter. They should be wide 
enough to offer good cross-control when han- 
dling warped boards that might otherwise rock. 


that opposite sides will be perfectly 
parallel afterward. When a jointer is 
used for surfacing, the wide blade areas 
in contact with the wood exert a strong 
upward thrust. To keep the work flat and 
steady, individual cuts should be very 
shallow. It’s also best to use two hold- 
downs, one ahead of and the other behind 
the cutter. Feed the stock slowly across 
the blade. END 
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New Hardware 
for Bi-Fold Doors 


makes it easier for anyone to install and maintain them 


to a wide-swinging door, you can 
switch to a folding door, using a new 
hardware kit that assures easy installa- 
tion and smooth operation. In many 
cases, you can cut the existing door down 
the middle and re-install it as a bi-fold. 

Hinges are included in the kit, but 
only for joining the folding panels. The 
door is actually hung on special nylon 
pivots—one locked in an aluminum over- 
head track screwed to the doorway header, 
the other screwed to the floor or bottom 
of the jamb, depending on whether or not 
the door swings over carpeting. The top 
and bottom pivot sockets can be adjusted 
and plumbed by turning a single hex-head 
screw on each while the door hangs in 
place. A thin wrench is included in the kit 
for the purpose. 

‘Two hardware kits are made by Stan- 
ley: No, 2983, containing surface-mounted 
fittings which are simply screwed to the 
inside of closet doors where they can’t be 
seen; and No, 2989, a dressier version 


I YOU have a congestion problem due 


FOLD DOORS OPEN WIDE for a full view of 
closet or cupboard contents, yet they save swing 
space in small rooms, tight corners and halls. 
The doors shown here were made by cutting 
two Ponderosa-pine paneled doors in half. 


with fittings designed to be mortised into 
the edges of passageway doors where they 
are invisible from either side. 

Prices on the kits, of either type, range 
from $4.10 for the hardware and track to 
install a single two-panel door in a 2 
opening, to $9.20 for everything needed 
to swing a four-panel double door in a 6 
doorway. Four other widths—2’ 6”, 3’, 
4’ and 5’—fit most finished openings. 

You can make bi-fold panels by cutting 
a single large door in half, provided it 
has a solid center. Hollow-core doors 
can be paired for wide openings. 

Louvered doors also make attractive 
bi-folds. They come in many widths, 
starting as narrow as 744”, making it 
easy to group two or four equal widths 
together to fill a doorway. 

Inexpensive closet doors can be cut 
from sheets of Novoply, a composition 
board that doesn’t warp. Special bi-fold 
hardware and wood track designed specif- 
ically for Novoply is being marketed by 
the U. S. Plywood Corp. 


HOW TO CUT A DOOR: Mark the cutting line and 


HARDWARE NEEDED to hang 
folding doors from %4” to 
1%” thick is included in 
one kit. Track and Gttings 
in concealed and surface- 


except for the bottom door 
socket (below), top door 
pivot(above)and suspended 
ide (above, right). Sur 
face-mounted fittings are 
screwed to door edges; con- 
cealed fittings mortised in. 


INSTALLATION provides for plenty of adjustment. 
Elongated screw holes in the bottom jamb pivot 


(shown just above) permit shifting the 
after it's serewed in place. The door, wit 


vot 
fit- 


a 


tings attached, installed folded (below). The 
bottom edge is set on the jamb pivot; then the 
top pivot and suspended guide are slid into the 
and both pivots locked. 


Wordless 
Workshop 
sbi ; ey | 
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Inthe bathroom... 


Two Ways 


to Get Extra 


Storage 


Inthe kitchen... 


JORE KITCHEN WRAPS in a tear-off box set flush 
in the wall. This one dispenses paper towels, 
foil, wax paper and plastic wrap. The box is not 
seen, so only a simple frame notched for dowel 
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IZE MEDICINE CHEST holds all 
the fa bathroom equipment plus 
towels and wash cloths. Two plywood s 
ing doors cover the linen section; a slidi 
mirror conceals toilet articles, Shallow open 
shelves along the bottom are for everyday 
items. Heavy angle irons hold the simply 
ton the wall. Note 


THIS KING- 


Mirror and right door move in outer full- 
width track, left door rides in inner track 
set in linens section. Tracks were made of 


roller bars is needed. A serrated tearing strip 
from the wrap carton was soldered to the bottom 
edge of each metal cover flap. An old chromium 
ferrotype plate was cut up to make the flaps 
shown, but stainless steel or “do-it-yourself” 
sheet aluminum can also be used. 


Rules to Keep 
from Getting 
Stuck ona 


Building 


By John L. Springer 


EVERY year hundreds of thousands of 
‘Americans buy building lots. Many go 
on to put up homes and are well satisfied. 
A few, foresighted or just lucky, hold 


er buy sight-unseen 


EN times get 

prosperous, fast- 
talking land promoters 
come out in force. For 
10 dollars down and 10 
a month, they tell you, 
you can pick a choice parcel by a lake 
or ocean where you can put up a low- 
price cottage and live it up. 

‘Some land promoters deliver what they 
promise. But the files of Better Business 
Bureaus bulge with case histories of inno- 
cents duped by what the Detroit bureau 
calls “the mist of distance and the magic 
of words.” An Ohio couple agreed to pay 
$1,500 fora lot “overlooking a lake.” A 
year later they finally inspected their 
property—a marsh beside a mosquito-in- 
fested pond. A Michigan family paid 
$2,700 for a lot adjoining a big lake, 
learned later that it also adjoined an all- 
night gas station and a noisy, heavily 
traveled highway. 

Brokers firmly advise that you investi- 
gate a building lot as thoroughly as a 
house, and the National Better Business 
Bureau urges that you get a satisfactory 
answer to these questions: 

@ Can you build on the lot? On some 


(ce 


Lot 


them for a price rise and make money. 
But a large percentage get stuck. 
Bankers, real-estate brokers and offi- 
cials of Better Business Bureaus advise 
that you're gambling with your savings 
unless you observe three basic rules: 


you'll need expensive, reinforced foun- 
dations to keep a house from settling. 
Others may be on the side of a cliff, and 
you'd need a house especially designed 
for the site. Some lots are so small or 
irregular that you couldn’t build without 
violating zoning laws. Lot buyers in one 
development couldn’t get FHA mortgages 
because septic tanks wouldn’t work sat- 
isfactorily on the land. 

@ Are you reasonably close to shops, 
schools, churches, and whatever else the 
land promoter promises? It takes personal 
investigation to tell whether the shopping 
center allegedly within walking distance 
can be reached in 15 minutes—or three 
hours. One promoter advertised lots near 
a lake where you could swim, boat and 
fish. How near was near? In this case, 27 
miles. Any claims about location or dis- 
tance should be checked, either by walk- 
ing or against your car’s odometer. 

@ Are roads, sidewalks and sewers in 
and paid for? And are water and electric- 
ity available? Some developers will sell 
you a lot, promising to put in improve- 
ments later. If they run short of funds, 
you'll wind up with an unimproved lot 
worth little or nothing. 
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uy unless you intend to build soon 


O MUCH can 

happen to you 

and the neighbor- 

hood that it's im- 

ay, practical to buy 

land with the idea 

LL of building five or 

10 years from now. Real-estate brokers 
give these reasons why you shouldn't: 

@ A change in public tastes. Your land 
may be okay for the kind of house you're 
thinking of today, but will it be suitable 
‘a few years from now? Before the war, 
many people bought lots only 40 feet 
wide. They were large enough for the 
square, two-story houses popular then. 
After the war, sprawling ranch houses be- 
came the vogue. Values of the lots drop- 
ped to a fraction of their cost. 

‘© A change in your own tastes. Say 
you now lean toward split-levels, so you 
buy a sloping lot where that type house 
would fit perfectly. A few years from 
now, you may hate the idea of stair- 
climbing in a split-level. But try to build 
a ranch house on that sloping lot. 

@ A change in the neighborhood. Un- 


NLESS you're a 

great deal sharper 
than the average, you 
only come to grief by 
buying a lot with the 
hope of selling it a few 
years from now at a 
big profit, 

“Most people don't 
figure in all the costs involved when they 
buy and hold a lot,” says Harry P. Bedell 
of New York’s mammoth Bowery Savings 
Bank. “You've got to pay for a title 
search and probably legal fees in addition 
to the cost of the lot itself. If you didn’t 
put your cash into the lot, it would be 
drawing interest for you every year. So 
you must add that to the cost. 

“An empty lot produces no revenue, 
but you must pay taxes on it. They may 
amount to five percent of the cost per 
year—often even more. In addition, you 
must pay extra assessments for roads, 
sewers, and such. And when you sell, you 
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less you buy in an established community 
or one with ironclad zoning, you may 
wind up with a lot that looks okay for a 
house today but will be hemmed in by 
stores or factories a few years from now. 

© Increases in taxes and commuting 
costs. Eight years ago, say, some subur- 
ban area might have lured you, by its 
low tax rates and reasonable costs of com- 
muting, into buying a lot. But since then, 
thousands of homes may well have been 
built there, requiring expensive new 
schools. Results: skyrocketing taxes. And 
train fares have probably gone up, too. 

© The developer may go broke. The 
Baltimore Better Business Bureau points 
out that land you agree to buy at so much 
per month may continue to be mortgaged 
to the seller while you're paying off. If 
the seller fails to make his payments, the 
mortgage holder may grab the property. 

© Lawsuits over the empty lot. It may 
become what is known legally as an 
“attractive nuisance” because it is an 
alluring playground for children, If a 
youngster injures himself, you may have 
to pay damages. 


"t buy as a speculation 


may have to lay out for advertising, sales 
commission, more legal fees.” Bankers 
told me that often lot owners who hold 
their property for years, and sell at dou- 
ble what they paid, still lose money be- 
cause of the hidden costs of holding a lot. 

Big-time land developers make profits 
because they operate on a full-time busi- 
ness basis and can keep costs down. Be- 
fore they buy property they usually know 
exactly how they will sell it. They also 
can get important tax benefits. 

What do these rules add up to? Obvi- 
ously, you must buy your land before 
you build your house. But the experience 
of the experts teaches that it’s safest to 
buy your lot only when you are really 
ready to build and when you know the 
kind of house you'll put on it. When you 
wrap up the house and lot in one package, 
you'll tend to make a more thorough in- 
vestigation of the neighborhood, zoning 
laws and other factors. And, as a general 
rule, you'll come out ahead. END 
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The Basic 
Facts on 


(ERE are five benefits that have made resilient 
floor coverings a popular choice for modern 
homes: 

@ They are tough and long-wearing. 

© They are easy to care for. 

© They are easy to install. 

@ They are the softest, quietest, most comfortable floors 
not counting carpets—that you can have. 

© They are low in cost, for the most part, or can be 
had in low-cost types. 

The early belief that only asphalt tile was suitable for 
basements or slab-floor houses is no longer true. Today, 
most floor coverings—although not all—can be used on 
any floor, anywhere in the house. 

There are six basic types of resilient flooring—vinyl 
sheet and tile, lineoleum sheet and tile, asphalt tile, vinyl- 
asbestos tile, rubber tile and cork tile. In addition, there 
are special mixtures such as vinyl-cork and vinyl-rubber 
tiles. Leather tile, a newcomer, is an expensive but hand- 
some luxury. 

Vinyl is the all-around flooring—toughest, glossiest 
and considered one of the best-looking. It’s also fairly 
high-priced. Asphalt tile is the cheapest. Cork tile is the 
quietest and softest, and a natural for bedrooms or other 
areas where noise must be kept to a minimim. 

If you want virtually seamless flooring, then the sheet 
materials are for you. They are made in rolls 6’ wide and 
up to 90’ in length. Tile size in resilients is commonly 
9” by 9”. Feature strips, edge strips, cove bases and di- 


materials 


file 
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Surprising effects you can 


WOOD-PLANK EFFECT is made with long, narrow 
Vinyl strips simulating Birch, teak, mahogany. 


THIS FLOOR LOOKS LIKE A CARPET, is really a 
vinyl-asbestos sheet with a “broadloom” weave. 


VARICOLORED FLAGSTONE looks like individual 
pieces, is actually a single sheet of linoleum. 
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agonally cut half-tiles are accessories, Al- 
so available are special decorative tiles 
bearing letters of the alphabet, numerals, 
and designs such as musical notes and 
cattle brands. 

The resilients are exceptionally long- 
wearing but may be affected by strong, 
constant sunlight. Cork, for instance, 
fades in the sun much as wood does. In 
other materials, it may pay to remember 
that neutral tones—grays and tans—are 
least affected by sunlight. Most vulner- 
able are the pastel yellows and pinks. 

The gauge, or thickness, of resilient 
flooring varies both by type and by manu- 
facturer. The so-called “standard gauge” 
is designed for average home use and is 
usually quite adequate even though it 
may surprise you to find variations all 
the way from 1/16” to %”. “Heavy 
gauge” types are more expensive and are 
rarely needed. 

Installation for the resilients is about 
the same for all. You may find tiles easier 
to handle if you're by yourself; for big 
sheets, a helper is handy, 

On smooth concrete floors, no underlay- 
ment is necessary, although you may 
want one for added underfoot comfort. 
Concrete floors must be patched and 
leveled. Underlayment is always necessary 
when covering a wood floor. It may be a 
layer of felt or one of several special 
underlayments that are made to go with 
particular types of floor coverings. If the 
floor is in bad condition, you may have to 
start with a rigid underlayment, such as 
hardboard or plywood. 

Denting caused by furniture is more 
of a nuisance with some types than with 
others. Cork tile, asphalt tile, and vinyl- 
asbestos tile are the most vulnerable to 
denting. Rubber tile, and some of the 
select vinyls, have the greatest load re- 
sistance. Linoleum is moderately strong 
in resisting dents. 

Here's how the six basic types of floor 
coverings compare: 

Asphalt tile was developed as a cover- 
ing for concrete floors, on or below grade. 
It is still widely used, especially where 
costs must be kept to a minimum. 

It is highly resistant to alkalis, which 
are usually present in concrete, but may 
be harmed by grease and household chem- 
icals. It is fire-resistant. A grease-proof 
asphalt tile is now available, but it costs 
more. 
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Considering its low price, asphalt tile 
is a good, all-around flooring covering. 
New color patterns include such effects 
as confetti, tweed and spatter. 

Asphalt tile is the least resilient and 
noisiest and does not recover well once 
it is dented. Though durable, it is very 
brittle and may tend to crack if used on 
floors other than solid concrete. 

Vinyl flooring is one of the richest in 
appeatance, the most versatile, the most 
expensive. There are many more interest- 
ing color patterns in vinyl than in other 
resilient floorings. Besides the usual mar- 
bleized styles, there are many that simu- 
late granite, terrazzo, mosaic, jewel tones 
and wood hues. 

Vinyl is about the nearest thing to a 
universal flooring that has been developed. 


Facts About Resilient Floors 


It may be used anywhere. It resists oil, 
grease and chemicals. It has high load 
resistance. It is quiet, easy on the feet 
and a snap to keep clean. 

Not all vinyl, however, is: the same. 
These differences are important: Vinyl 
tiles are typically made of solid plastic 
all the way through and can usually be 
used anywhere, even on below-grade floors. 

Vinyl sheet, which comes in large rolls, 
has a plastic surface bonded to a back: 
ing material. The type called alkali-re- 
sistant has a special impervious backing 
that permits its use on below-grade floors. 
Regular or non-alkali-resistant vinyl can- 
not be used below grade. Special adhe- 
sives are also required. 

Cork tile is the quietest and most cush- 
iony underfoot of all resilient flooring, 


SIZES WHERE TO GREASE 
(inches) INSTALL RESISTANCE 
by 9 any floor 
12by 12 tow above, on or poor fair 
18 by 24 below grade 
usually only ‘any floor above, 
‘9by9 'ow lon orbelow grade | Very g00d 00d 
above- 
tow grade floors | excellent very good 
‘only 
a 
TS So"long? | lowmed. | Shovetrane | excellent very good 
any floor 
high above, onor | excellent very good 
below grade 
low-med. on excellent very good 
rolls 6° wide up any floor above, 
ta 90" long med. | on or below grade | **cellent vay good 
any floor 
med-high | above, on or good good 
occasionally La 
also in rolls 
usually only ‘any floor above, 
9by9 low-med. | on orbelow grade | ®cellent good 
tue above grade 
‘and diy on- 
S012 | medctih | sre lors fair fair 
T2by 24 Lid 


resruary 1959 [81 


WITH UNDERLAYMENT, resilient flooring can be 
put down right over existing floors. Type shown 
above is Armétrong’s Cushion-Eze, a special 
spongy pad made for evening up old floors. 


but is less durable. It is a fine, moderate- 
cost flooring for bedrooms and adds an 
elegant look to living rooms. But don’t 
put it down in the rumpus room or other 
areas where there is heavy traffic. 

Cork tile is vulnerable to dirt and 
grease and therefore harder to maintain. 
It is suitable for on-grade and suspended 
floors. The tiles come in light, medium 
and dark brown shades. 

A new vinyl-cork combination blends 
the warm appearance of cork with the 
toughness of plastic, but is not as springy 
underfoot as cork alone. 

VinyL-asbestos tile has most, but not 
quite all, of the advantages of pure vinyl. 
It is fire-resistant. Available in many un- 
usual color mixtures, it is twice as glossy 
as asphalt tile because it has a binder of 
clear plastic. 

It makes a good flooring for kitchens, 
darkrooms and utility rooms because it is 
not harmed by oil, grease or most chemi- 
cals, including dilute acids. It may be in- 
stalled on concrete floors below grade. 

‘The hard, dense surface of vinyl-as- 
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How Different Floors Compare in Underfoot Comfort 


ASPHALT TILE 
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bestos tile makes it long-wearing, easy to 
keep clean. At the same time, it offers 
less foot comfort than the other resilients 
—with the exception of asphalt tile—and 
is noisier than most. 

Rubber tile is, next to cork, the quiet- 
est and most comfortable. It also ranks 
next to vinyl in good looks. As might be 
expected, it is just behind vinyl in price. 
It is relatively immune to oil, grease and 
chemicals. 

Like cork, rubber tile requires some- 
what more care than other floorings. An 
occasional buffing with fine steel wool is 
necessary to heighten its good looks. But 
unlike cork, it may be used on all kinds 
of floors, including those below grade. It 
also has the second highest gloss rating 
of the resilients. The first? Vinyl. 

Linoleum sheet and tile. The old stand- 
by, linoleum, remains a favorite for a 
variety of reasons. It is moderate in price, 
extremely durable, very easy to keep 
clean, greaseproof and has good resilient 
and acoustic qualities. 

‘The linoleums offer many solid colors 
(more solid colors than any other resili- 
ents, which specialize in mixtures), vari- 
colored and embossed patterns, and 
simulated wood tiles, planks and rec- 
tangles. 

Like vinyl, linoleum sheet and tile are 
usually not identical and thus are not 
available in the same patterns. Sheet li- 
noleum varies widely in price and quality 
depending on surface thickness, while 
linoleum tile is usually available only 
in a fairly thin, low-cost type. 

The best linoleum is one in which the 
colors and pattern run all the way through 
from front to back, providing a thick, 
long-wearing surface. 
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Tree Repairs 


TIME TO PUT TREES IN SHAPE is late 
winter—while they are dormant. Farm- 
ers have been doing it at that season 
for hundreds of years. Neglect, storms, 
sleet and heavy snow can leave: (A) 
dead, broken or dangling branches; 
(B) ragged limb stubs; (C) limbs split 
at crotch; (D) base suckers or sprouts 
growing out of lower trunk; (E) entire 
tree blown into a leaning position. Re- 
ps made promptly can save the tree 
rom fungus and decay, and pruni 
generally stimulates growth by pro 
ing more nourishment for the remaii 
parts, Also, gradual planned pruning 
from season to season can shape a poor. 
ly formed tree into a thing of beauty 
and an asset to the property. 


How to prune branches 


A POLE PRUNER makes short 
work of trimming branches too 
high or too far out to be reached 
conveniently with a handsaw. 
Make the cut with the blade 
resting against the main limb 
and the support bar hooked 
over the branch being removed 
to avoid bruising the bark, 


EXTENSION POLES permit shaj 

ing the crown of a tree while 
standing safely on the ground. 
If a large number of branches 
must be removed in one area to 


eral seasons rather than one to 


\ shape or thin out the foliage, cut 
& back a 1e over sev- 


lik iessen the shock to the tree. ar 


How to cut off limb stubs 


heavy to support with one h: 
a second cut (B) from abov 
limb drop or have someone low, 


rope. A handsaw can be used, but a pruning 
saw cuts faster. Finish the job by sawing 


through the shoulder of the stub at the trunk 
drawing). Don't try to remove a 


limb with one cut, weight will cause it 
to snap before the cut is completed, stripping 
off the trunk bark beneath it as shown in the 
drawing at right, and leaving a large scar. 
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g a split crotch to save it 


USE EYE BOLTS set in holes drilled in the 
limbs to pull two spread s together. 
Connect the eyes with or light eh: 

and leave the brace permanently in place. 
Screw eyes can be used in place of bolts 
to support small or medium-size limbs. 


If A CROTCH MUST BE CUT, use the procedure 
illustrated above. Make ‘cut A, then B, a 
foot away from the crotch, and lower the 
limb to the ground. Then cut in from C to D, 
and vertically from E to D. Clean up the 
cut with a sharp chisel or knife, 


Shape and dress cuts to prevent decay 


i 
ROUND OR HE/ 

carved to an elliptical or oval shape with a 
mallet and chisel to help the wound to heal. 
Cut off protruding lips around the scar to 
eliminate water pockets and “die-back.” 


APPLY WOUND DRESSING, with a brush tied 
to a pole if necessary, to protect cuts until 
they heal. An asphalt-base paint containi 
an antiseptic capable of killing parasites an 
fungus can be bought at a nursery. 


How to plumb and guy the trunk 


WIND IS ROUGH ON TREES, and soft, mois- 
ture-soaked earth loses its grip. A tree blown 
to one side can be righted by water-soaking 
the earth around its roots and straightening 
it with block and tackle. Guys should then 
be installed to hold it erect. A loop of wire 


184 ropurar science 


A 


covered by a length of rubber hose (center) 
is okay for small trees, but to prevent chafing 
of the bark, use screw eyes driven into the 
trunk (sounds cruel, but it isn’t). Run wires 
through turnbuckles to the stakes to permit 
adjustment as the tree grows. 
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Tips for Better 


know-how 
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and Easier Sanding 


Scrubbing abrasive belts 
that have become clogged 
with gum and wood dust 
may double their useful 
lives. Use sudsy, lukewarm 
water and rub vigorously 
with a stiff brush to work 
waste out of the valleys. 
Then mop off the excess 
moisture and place the belt 
back on the machine to dry. 
Or stretch the belt lightly 
between two sections of pipe 
or clothes-hanger poles cor- 
rectly spaced in holes drilled 
in a board, Readjust ma- 
chine tension for shrinkage. 


Periodic “dry 
with a stiff brush 
accumulation of 
te on a belt or sanding 
disk, Work the brush in all 
directions to reexpose the 
sharp cutting grains. If you value the 
brush don’t do this while the abrasive is 
under power; you'll wear its bristles down 
to stubble in record time. Instead, rotate 
the disk or drum slowly by hand while 
scrubbing out the wood dust and gum. 


Remove build-ups of pitch that cause 
slick spots with a brush soaked in tur- 
pentine. Use a circular motion; then 
stroke in one direction to throw off excess 
solvent and dirt. Pat dry with a cloth be- 
fore turps penetrates the backing. 
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Always crown a new belt. To prevent 
“walking,” the drums of belt sanders are 
slightly thicker at their centers. When 
you mount a new belt, apply excessive 
tension and let the machine run for 20 
seconds or so, to stretch the cloth to a 
conforming bow. Then slack off slightly 
on the tensioning knob. 


Avoid uneven belt wear. Move the stock 
around so you use the whole cutting sur- 
face. Too much wear in one area, as 
above, will cause distortion and the 
belt won't run true. Avoid hard pressure; 
the belt, not you, should do the work. 
Abrasives last longer if used to finish, 
not shape, parts. 


Keeping edges square is easy, with an 
L-shaped sanding block made from two 
pieces of 34” scrap. Screw them together 
with a strip of sandpaper sandwiched be- 
tween them. The unsurfaced, or ‘‘safe,” 
edge of the block slides smoothly along 
the face of the work, holding the wood- 
backed abrasive firmly perpendicular. 


Drum-sander check. Sanding sleeves are 
snugged to these by drawing up on two 
core pieces to expand a rubber drum. In 
time this drum may become bowed at the 
center, or run eccentrically, leading to 
poor work and fast abrasive wear. Tighten 
the core bolt and lay a straight edge on 
the surface. If it isn’t flat or slightly con- 
cave, run the drum under power and 
use sandpaper wrapped around a block 
to reform a true cylinder. Apply very 
light pressure to prevent roughing or burn- 
ing. When distortion is excessive, try 
wrapping tape around those parts of the 
core that need to be raised. 


or 


O 


O 


° 
. 
. 
. 
. 
. 
. 
. 
° 
° 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
° 
. 
. 
° 
. 
. 
° 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
e 
. 
. 
. 
. 
° 


@oseoeoseeeeeeeseseeeeeeeseeseeeeeeeeeeeeeeeeeeeeeeeeeee ee 


O 


s, 


Sanding rounded surfaces need not be 
an awkward chore. Cut parallel slits from 
nearly end to end of a sanding sheet and 
the resulting flexible ribbon will conform 
to the work as you draw the abrasive 
forward and backward across it. The 
narrower the ribbons, the smaller the cur- 


Working right up to inside corners 
is no problem when you bevel one edge 
of a sanding block and staple sandpaper 
snugly around it. A word of caution: If 
the direction of the grain makes it nec- 
essary to sand along an inside corner, 
avoid side pressure or you'll score the 


vatures they'll follow. abutting surface. 


Four sanding attachments you can make in minutes 


Drum sander. A piece of abrasive paper cemented 
around a dowel makes a miniature drum sander that 
will smooth inside edges of fretwork in jigtime. For 
larger edge-sanding jobs, use a short section of clothes 
pole, drilled through its center to take a projecting 
dowel pin that can be chucked to a drill press or flex- 
ible shaft. True the drum section by running it under 
power while you hold a block-backed strip of sandpaper 


PPLY SANDPAPER 


lightly against it. 


SANOPAPER 
CEMENTED 
TO FACES 


Dowel 
paper strips attached to the 
angled sides of a V-shaped 
trough do a uniform job of 
tapering dowels for ship-model 
masts and locking pegs. Chuck 
the dowel stock to a drill-press 
spindle or a flexible shaft and 
work it into the tapering jig 
very slowly. 


by 
SECTION OF 
CLOTHES POLE 


Flexible sander. Cement two strips 
of sandpaper back to back and in- 
sert them in a slot sawed in one 
end of a dowel. Whipping action of 
the projecting “paddles” handles con- 
vex, concave and compound curved 
surfaces other sanders can’t follow. 


Sanding disk. A section of 


é " " TuRN : 
pipe nipple threaded into a £Rom Y2-PIPE 
3 STOCK FLANGE 


floor flange gives you a per- 
pendicular stem for a sanding 
disk cut from %” wood stock 
Used with a drill press and 
depth stop, this easy-to-make 
sander is first-rate for jobs 
such as surfacing small boards 
to uniform thickness. 
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Flat surfaces 


Y y c2 
Jigsawed edges 


Rough edges 


! Filleted corners 


c 1 


—— 
Grooves and coves 
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Seven-Way 
Sanding Wedge 


HERE'S 2 novel sanding wedge that will handle flat, convex 
and concave surfacing, as well as every type of edge sand- 
ing. It takes 3”-wide strips cut from standard 9”-by-11” abrasive 
sheets. 

Cut the two block parts from hardwood, taking care to make 
their flat planes absolutely level, and each curved section uni- 
form in radius throughout. A bandsaw will do this job the easy 
way, but with a bit of patience you can shape the members 
with a handsaw, wood rasp and sandpaper. 

To prevent warping, apply three coats of shellac, sanding 
each lightly with fine-grit abrasive. 

Connect the blocks with metal straps and roundheaded wood 
screws. Be sure to place the screw holes in exactly mated posi- 
tions on the two sides of the blocks. 

In all operations except Number 3, wrap the sandpaper 
strips around both blocks and snug up the ends in the slot 
between them. For Number 3, you want a safe edge to slide 
along the surface of the stock and act as a guide for perpen- 
dicular edge sanding. Here you wrap the sandpaper around 
the lower block only, and again insert its ends in the slot. 


O 
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7 Extra Uses for 
Door Bumpers 


Sum and durable, with a screw on one end 
and a non-slip rubber tip on the other, door 
bumpers are ideal for many jobs. The newer 
spring type has an added advantage where 
extra-soft resistance is needed. Get as many 
as you need at the dime store, in a variety 
of styles and shapes. 


TO RAISE A CHAIR to suit a small child at the 
table, install a humper on each leg after removing 
the glides. Putting bumpers on the legs makes it 
handier to paint a chair, too. 


if 


FOR WORK ON A ROOF, a tool box can ke kept level, and won't 
slide, if you turn two bumpers into the bottom near the end, Locate 
the bumpers to auit the roof pitch. - 


A DRAWING BOARD becomes a con- 
venient drawing table when you place 
two of the bumpers near one edge to sup- 
port it at an angle. 


PREVENT CREEPING of a power-tool stand by install 
bumpers on adjustable blocks on two of the legs. When th 
tool is in use, lower the rubber cushions against the floor and 
lock the blocks with wing nuts. 


SCRATCHES ON A KITCHEN WALL 
caused by a table being pushed against it 
won't be a problem any more if bumpers 
are fitted to the table. | 


A GOOD BENCH STOP that will prevent side 
slippage of stock being planed can be made from 
humpers. Heat the necks and bend at right angles 
to the screw portions. 


A LUGGAGE RACK atop a car 
‘can be supported with four bump- 
ers in the absence of the usual suc- 
tion cups. Tie-down straps will 
secure it, 
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Money-saving advice 
on when and how 
to go about 


Getting 
the Best 
Brake Job 


By Phil McCafferty 


RIVE any car long enough and 
D you're bound to need a brake job. 

That’s obvious. Exactly when you 
ought to have it done is not always 
obvious, however. Neither is the extent of 
the work your brakes may need. 

Engineering advances have made 
brakes much better in recent years. But 
sloppy repairs can cancel out these im- 
provements, And you can waste money 
getting the full treatment when you don’t 
need it. 

Mileage can be a tipoff to when you 
need new linings. The average driver gets 
25,000 to 30,000 miles on a set, but long 
runs and careful driving habits can dou- 
ble the figure. 

Don’t be too optimistic, though. Stop- 
start driving in the city or crowded sub- 
urbs may wear out linings in only 10,000 
miles. Heavy-footed drivers can do it in 
half that distance, even less if helped by 
an automatic transmission. 

Can you stop? That's the most impor- 
tant question. It’s easy to tell whether 
your brakes meet the usual safety stand- 
ard. With good brakes on a dry, level 
paved street, your passenger car should 
stop within 19 or 20 feet after you apply 
the brakes at 20 m.p.h. 

If you need more than 26 feet to stop at 
this speed, your brakes are in a dangerous 
condition. The hooker is that you'll need 
about two car lengths more to stop at 40 
m.p.h, At 80 m.p.h. you'd travel at least 
seven car lengths farther. 

Judging condition. How brakes feel and 
sound can be a tipoff to their condition. 


202 rorutar science 


What to look for 


A low brake pedal that must be pumped 
up indicates the need for adjustment—but 
not necessarily new linings. A low pedal 
that can’t be pumped up usually means 
not enough brake fluid. 

When the pedal sinks steadily but slow- 
ly under moderate pressure, the master 
cylinder is probably worn. A spongy 
pedal is caused by air bubbles in the sys- 
tem. Bleeding the system, a $2 job, will 
make the pedal firm. 

A need to floor the pedal to stop the car 
indicates that the brakes must be taken 
up, a simple adjustment. 

Squealing brakes can mean that lin- 
ings are worn so thin that the rivets rub 
against the drums. It can also mean ex- 
cessive dust in drums and countersunk 
rivet holes, a glazed lining or a lining sat- 
urated with grease or brake fluid. 


VISUAL CHECK of brake parts after the drum has 
been removed will tell you if a brake job is 
about due. If you don't want to pull the wheel 


When driving on a quict, narrow street 
or when passing under an underpass, 
listen closely for a wire-brush sound. This 
means a dragging brake shoe. 

A pull to one side in stopping has been 
experienced by almost everyone. This 
may happen when one or more of the lin- 
ings has become wet during a rain or 
from driving through puddles. 

Under ordinary conditions, however, 
the pull indicates that a lining may be 
glazed from hard use, soaked with leaking 
brake fluid or smeared with grease from 
the wheel bearing. A drum scored by dirt 
will reduce brake effectiveness too. 

Do they need relining? Pulling the 
wheels off is the surest way of finding 
whether you need a reline job. The serv- 
ice-station mechanic will probably do this 
for a dollar or so, and he can clean and 


SEA \ \ 


yourself, have the wheel bearings repacked at 
the next grease job. Then you can check brakes 
while a $2 packing job is being done. 


repack the wheel bearings while they’re 
e . 
‘These are things to look for: 
© Worn brake linings. Manufacturers 
recommend replacement when linings are 
worn to within 1/32” of the rivet heads, 
but this is like replacing tires that are 
worn, but not bald—there’s still plenty of 
safe mileage left. Aside from squealing, 
the brass rivets won't damage the drums, 
even though they make contact. It's dirt 
and grit in rivet recesses and along the 
leading edge of the shoes that cause scor- 
ing. Bonded linings should be replaced 
when only 1/32” or less remains. 

© Burned ‘linings. Blackened linings 
suggest they’ve been overheated to the 
point of being charred. Normally hard, 
linings that are charred will crumble 
easily under the probing tip of a pen 
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How to road-test your brakes ........-++ 


DRAW A CHALK LINE across the paving of a 


DRIVE UP TO THE CHALK LINE at 20 m.p.h, 
dry, level and deserted street. 


Haye a friend stand at the line. 


How to Spot the Service Your Brakes Need 


checked first. 


Improper or uneven brake adjustment can be the culprit in nearly every case listed. Have the adjustment 


POSSIBLE CAUSE 


SERVICE YOU NEED 


Tir in-_system 


Bleed brakes, check leaks 


Drums distorted or worn thin 


Turn or replace drums 


Clogged master-cylinder vent 


Clean vent 


Wrong or inferior linings 


Replace linings 


Inferior brake fluid 


Flush and replace fluid 


Internal master-cylinder leak 


Rebuild or replace unit 


Bad wheel bearings 


Replace 


Loose backing plate(s) 


Tighten bolts 


Brake fluid or grease on linings 


Clean or replace linings 


Distorted or scored drum(s) 


Turn or replace drum(s) 


Heat-damaged linings 


Replace linings 


Glazed linings or drums 


Cut glaze by sanding of replace 


Pedal or brake linkage binding 


Free parts 


Fluid reservoir empty 


Add fluid, bleed system 


Leaks in system 


Check and repair 


Distorted wheel-cylinder cups Replace 

Restricted fluid line Clean and replace 

Broken or weak return springs Replace aa 
Emergency brake linkage binding Free and adjust (rear only) 
Weak return springs Replace 

Insufficient free pedal clearance Adjust 


‘Swollen piston cups 


Replace cups and fluid 


Glazed lining 


Replace linings (try sanding first) | 


Rivets (or shoes) contacting drum 


Replace linings 


Excessive dust in drums 


Clean drums 


Front suspension loose 


Tighten or rebuild 


Drum damping springs loose or missing Repair or replace | 
(on cars so equipped) 
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3 HIT BRAKES HARD when the friend signals 
that front bumper has reached the line. 


LEAVE CAR WHERE IT STOPS and measure 
from the chalk line to the front bumper. 


A STOPPING DISTANCE of 20 feet or less means that the brakes are in good 


dangerous, perhaps 


The results 


knife. Replace them as soon as possible. 
© Brake-shoe return springs. ‘These 
should be under firm tension even though 
the shoes are fully retracted. If conven- 
ient, compare them with new ones. If 
yours are longer, they should be replaced 
for crisp return, Caution: Don’t pump the 
brake pedal with drums removed; with 
nothing to limit travel, you'll force the in- 
nards right out of the wheel cylinders. 

© Flexible brake hoses, With the 
wheels off, it’s easy to reach around be- 
hind the backing plate and inspect the 
hoses. If not firm and free of cracks, re- 
place them. 

© Scored drums. If the inside surfaces 
of the drums are grooved or deeply 
scratched, you need a brake job that in- 
cludes turning to remove the grooves. No 
matter how much lining remains, scored 
drums reduce brake efficiency. 

© Leaking wheel cylinders. Wetness 
outside the rubber boots at either end of 
the cylinders calls for honing the bore or 
complete replacement. One or two honing 
jobs is par for a cylinder. A thin film of 
fluid under the boots does not mean trou- 
ble. 

‘You may save a brake job or at least 
postpone it by doing some minor main- 
tenance while the drums are off. Brush 
out dust, particularly at the rivet recesses 
and along the shoe ends. 


condition. A stopping distance of 26 feet or more means that the brakes are 
legal. Note, t 
same length, to be sure one brake isn’t loafing on the job. 


the skid marks on the road are the 


(A tip for the future: If you're ever 
forced to drive through hubcap-deep wa- 
ter, remove all drums within the following 
few days and clean out the grit carried 
into the brake system by the water. Fail- 
ure to do this is a common cause of scor- 
ing and the ruination of perfectly good 
brakes.) 

If linings appear glazed but sound, you 
can restore their effectiveness by sanding 
their surfaces with medium sandpaper. A 
brake-fluid-soaked lining may stop slip- 
ping after a good soaking in alcohol, and 
@ grease-smeared one may come clean 
after a bath in gasoline. But don’t forget 
to repair the wheel cylinder or grease seal 
that caused the leak. If a driving test 
shows no improvement after washing the 
linings, they must be replaced. 

Where to go for a brake job. If you do 
not know of a completely reliable shop, 
check around. Ask for quotes on a reline 
job without extras and compare prices. 
But don’t sacrifice quality to save money. 
Brakes are too important. 

Beware of unknown brake shops that 
urge you to leave the car and “pick it 
up later.” If you can’t be on hand to 
watch the inspection and repairs being 
made, insist beforehand that you will 
pay only for labor and parts that you 
authorize. This is not unreasonable. A 
good shop can tell in less than 15 minutes 


rescuany 1959 205 


what repairs are needed, and explain why. 

What kind of lining? You have a right 
to ask the brake man whether he intends 
to use riveted or bonded linings and what 
brand they will be. 

Linings that come out of an unmarked 
box should immediately flash a mental 
warning signal. Insist on genuine replace- 
ment parts from the auto manufacturer or 
their equivalent from a reputable inde- 
pendent auto-parts supplier. 

You may be pressured to replace 


SHOE-RETURN orane can lose oak of their 


tension, In a it's wise to have the 
length of the old springs checked 
ones. New springs cost only a few cents. 


riveted linings with bonded ones. Bonded 
linings, the argument goes, last longer be- 
cause you can wear them down closer to 
the brake shoes; there are no rivet heads 
to squeal and ‘collect dust. 

Many shops prefer to use linings bonded 
to replacement shoes because they can 
turn out more jobs per day. Today's 
bonded linings are dependable. But con- 
sider these points when making your 
choice: 

© A bonded lining, rigidly cemented to 
the entire surface of the shoe, tends to 
make the pedal feel “hard.” With power 
brakes, this makes no difference, but 
without the power assist, you might feel 
that it takes too much pressure to stop. 
Riveted linings make the pedal feel softer. 

© You get back different shoes with 
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bonded linings. There’s nothing drasti- 
cally wrong with this, for the lining even- 
tually wears in to fit the radius of the 
drum. But your old shoes fit perfectly, and 
if they're marked, relined in the shop with 
riveted linings, and replaced in their 
original position, you come out with a per- 
fect set of brakes that will require a mini- 
mum of break-in. ‘There should be no extra 
charge for relining your own shoes. 
Unless wheel cylinders are serviced 
during a brake job there's one chance in 
five that you will have trouble within a 
month. That’s because new, thicker lin- 
ings make the expander pistons work near 
the center of the cylinder again. They 
probably have not worked here for some 


Meanwhile, if there was water in the 
brake fluid it has probably pitted the 
cylinder wall in this center section. 

As the feather-edged rubber cup on the 
piston slides over the pits, it becomes 
frayed and a leak results. Caught in time, 
before the lining becomes fully saturated 
with fluid, washing with alcohol may save 
it and you'll pay only for belated recondi- 
tioning or replacement of the wheel cylin- 
der. But if the lining is spoiled, don’t ex- 
pect a new set for free if wheel-cylinder 
service wasn’t included in the original job. 

Drums can be turned only two or three 
times, after which they should be replaced. 
‘There have been cases where the flange 
of a too-thinly-turned drum separated 
from the face during a panic stop. The 
brakes pressed futilely against the dis- 
connected band, while the wheel rolled on 
unchecked. If drums are already .040” or 
more under size, replace them rather 
than run on a weak link between the 
brakes and the road. 

‘The mechanic may try to sell you a set 
of “screen-door springs,” which wrap 
around the outside of the brake drums to 
damp out squeal and wire-brushlike 
noise, They'll do no harm, and if drums 
have been turned, or bonded linings in- 
stalled, they might be worthwhile. They 
contribute nothing to cooling the brakes, 
however, so don’t be taken in by a hard 
sell in that direction. 

Do you always need the works? Not al- 
ways. Linings on the front wheels fre- 
quently wear thin before the rear linings 
need replacement. Don’t be bashful about 
asking for only a front-wheel reline. Fleet 


[Continued on page 268] 


With Champion spark plugs, fire engines roll instantly! 
Above: Garden City Park (L. I.) fire department. 


Q. ALL major fire engine makers use 
Champion spark plugs. Why? 


A. With fire engines, every call is an emergency. oi 
And Champions deliver the instant starts and a 
completely dependable power fire en, 
have. To get this performance in your car, 


put in Champions every 10,000 miles! 


World's favorite spark plug—engineered for very car built by Ford, General Motors, 
Chrysler, American Motors, Studebaker-Packard and every major foreign maker. 
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Gus Faces a 
Lawsu it 


By Martin Bunn 


BLUSTERY wind was swirling snow along the street 
in front of the Model Garage as Gus Wilson came back 
from a quick lunch at the diner. A good day for going 

over accounts, he mused. 

“Telephone for you, Gus,” called Stan Hicks, his assistant, 
from the office door. “It’s Harvey Johnson—and sounds like 
trouble.” 

Gus picked up the phone. “What’s wrong, Harvey?” 

“Glad I caught you, Gus. Silas Barnstable’s car is stalled 
just past my place. Says his feet are frozen solid, that it’s all 
your fault, and that he’s going to sue you for all you're worth.” 

“Sue me!” Gus exclaimed. “What for? Anyway, it isn’t 
cold enough today to freeze a man’s feet.” 

“Says his feet are tenderer than most and that he'll have 
your hide for something you did to his generator. You know 
Silas.” 

“Yeah, I know Silas,” Gus said with a sigh. “Put the old 


“Can’t, Gus. Wouldn’t leave his car. Says the longer he has 
to wait the more he’s going to sue you for.” 

“Okay, thanks, Harvey. I’ll be over.” Gus put the phone 
down and went out to the tow truck, zipping up his leather 
jacket. He grinned at Stan. “Well, here I go for another 
Barnstable bout.” 

“Watch out for fouls,” Stan called as his boss got in the 
truck and drove off. 


AS HE drove, Gus tried to figure out what old Silas was up 
to. He wasn’t seriously worried, but he knew that the 
penny-pinching Barnstable would sue anyone on the slight- 
est pretext—if only to make trouble. He recalled the genera- 
tor job. 

“Just give it a quick clean-up, Gus,” Barnstable had said. 
What it had needed badly was a complete overhaul, and that 
was what it got, over the old man’s protests that he was being 
cheated bed. Silas wasn’t one to forget when money 
(his) was concerned. If the generator had failed . 

“But frozen feet!” Gus muttered in disgust, watching the 
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snow flicker down ahead. “The old faker.” 

The car had stalled at the far end of 
Harvey Johnson’s property. Gus swung 
the tow truck around, backed up to the 
Barnstable sedan, honking his horn. 
When there was no reaction, he climbed 
down and approached the car window on 
the driver's side. Silas sat hunched down 
behind the wheel, his coat collar turned 
up around his ears, his thin, irascible fea- 
tures set in sullen lines. Gus tapped on 
the glass. 

“Open up, Barnstable!” he shouted. 


ARNSTABLE straightened up, rolled 
down the window, peered at Gus like 
a snapping turtle. 

“Sabotage!” he shrieked. “I've always 
suspected you ran a racket at that Model 
Garage of yours, Gus Wilson, but this 
cinches it. Soak me for a generator over- 
haul I didn’t need, and what happens?” 

“Take it easy, Silas.” 

“Don't Silas me. You deliberately 
rivged that generator so this would happen 
and you'd get another expensive repair 
job. That’s what I told Harvey Johnson 
and that’s what I'll say in court.” 

“Never mind that now,” Gus said. “Get 
into my truck; I'm towing you in.” 

“A man can’t walk on frozen feet, or 
didn’t Harvey tell you about that? I may 
be maimed for life and . 

Gus opened the door, picked up the 
scrawny figure in his arms, carried him 
to the truck, plun‘ed him down in the 
seai, still screaming. 

beJore I'm through I'll own the 
Model Garage, lock, stock and barrel.” 

As he ranted, Gus climbed into the 
stalled car and tried to start it. Satisfied 
that the battery was dead, he hoisted the 
front end up with the tow-truck winch, 
took his seat in the truck beside Barn- 
stable, and headed back toward town. 

“Turn that heater off. Don't you know 
better than to thaw out frozen flesh too 
fast?” 

Barnstable was silent for a few minutes, 
then stormed again. “Just wait till my 
lawyer hears about this.” 

“Mayte I did slip up somewhere,” Gus 
admitted honestly. “But a lot of other 
things may have caused your trouble.” 

“Like the generator regulator, maybe?” 
Siles sugested. 

“Coutd be.” 

“Got you there,” 
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Barnstable snapped. 


“Forgot you insisted on putting in a new 
‘one, eh?” 

“The old one was shot,” Gus said 
patiently. 

“So you said. Anything else?” 

Gus looked back to see that the tow 
was secure. “Maybe your battery...” 

Barnstable chuckled. “Got you there, 
too. When you harpooned me for the 
overhaul and the new regulator, you 
checked my battery and said it was good 
for at least another year. Now look at me, 
all crippled up with frozen feet.” 

“I doubt that,” Gus said, “but we'll 
soon find out.” 

“Hey, there!” Barnstable sat up in 
alarm. “This isn’t the way to the garage.” 

“T’m taking you to the hospital. If I'm 
going to be sued for frozen feet I want to 
be sure they’re frozen.” 

“No you don’t. I’ll doctor my own feet. 
You ain’t going to stick me for expensive 
doctor bills atop of everything else.” 

Gus had a mind to drive on to the hos- 
pital, but as the old fellow seemed ready 
to jump out, he turned toward the Barn- 
stable home. 

Barnstable protested again. “You're 
not taking me home, either. I’m going 
right along to the garage to see you don’t 
pull a fast one.” 

“What about your poor feet?” 

“I told you. They have to be thawed 
out slow. They'll do that in your garage, 
at least until my lawyer gets there.” 

‘As Gus pulled into the garage, Barn- 
stable lowered himself carefully, shuffled 
across the floor, grimacing and groaning, 
to the telephone and dialed. 

“No monkey business, now,” he yelled 
at Stan Hicks, who was lowering the crip- 
pled sedan. Then into the phone: “Dore? 
This is Barnstable. Get down to the 
Model Garage right away. I'm suing Gus 
for my feet.” 

Stan whistled. “Tom Dore! That shy- 
ster will take you apart, Gus.” 

“Maybe,” Gus said, taking off his 
jacket and reaching for a pair of coveralls. 


OM DORE was there in less than 

five minutes. He was tall, gaunt, long- 
legged, looking like a stork peering 
through thick-lensed spectacles. 
‘What's all this about your teeth, 
Silas? Gus Wilson been knocking you 
around? That’s malicious assault. We'll 
get a dentist—expert testimony—and . . .” 


“Feet—feet, not teeth,” Barnstable 
corrected irritably, pointing a trembling 
finger at Gus. “My feet got froze when 
the generator that scoundrel sabotaged 
conked out and stalled my car in this 
blizzard. And if that isn’t enough . . .” 

“Watch your tongue, Silas,” Dore ad- 
monished. “Frozen feet are good enough. 
We'll sue.” 

“For $10,000,” Barnstable added. 

“Not so fast,” Gus said, lifting the 
hood of the car, “First let’s see what's 
wrong and who's to blame.” 

“Watch him, Dore, he’s slippery.” 

Stan gave a derisive snort. “If Gus is 
to blame he'll admit it. 
Just try to get any jury 
from around here to be- 
lieve otherwise.” 

“Hmm, maybe you're 
right,” Dore admitted. 
“Well, Gus, just what is 

” 


tery terminals; they 
were tight and not cor- 
roded. A hydrometer 
test showed the battery 
very low. A voltmeter 
said that it would take 
and hold a charge. Pull- 
ing the cover off the gen- 
erator frame he brought 
over a trouble light: no :. 
sign of thrown solder, 
burned wires or loose armature segments, 
no jumping brushes. He was replacing the 
frame cover when he paused, looked closer. 

“Come, come,” Dore urged. “What's 
the verdict?” 

“Generator okay,” Gus reported, “but 
I think I’ve spotted the trouble.” He 
reached over to the firewall with a 
screwdriver and removed the cover of 
the generator regulator. “There’s your 
trouble,” he said, “the regulator. Look 
at those voltage contact points.” 


beamed. “Make a 
Dore. Gus installed 
that regulator—a new one, too.” 
“That's right,” Gus admitted. “But 
I didn’t install that radio and it wasn’t 
there when I did the generator job.” 
“Darn tootin’ you didn’t install it. 
Bought it at a cut-rate store and put it 


ARNSTABLE 
note of that, 


in myself. That's why it works—or did 
until my generator went out.” 

“Make a note of that, Dore,” Gus 
said, “and take a look here.” He held 
the ‘light over the generator. “See, this 
is a radio-suppression condenser. It's 
attached to the generator terminal here, 
which is the field terminal, not to the 
armature terminal where it belongs.” 

“So what?” Barnstable asked. 
radio worked.” 

“Sure, at the cost of damaging the volt- 
age-regulator points. That’s why your bat- 
tery went. Any mechanic will back me up. 

“You know, Mr. Dore,” Gus continued, 


“The 


“Herbert: 


a twinkle in his eye, “Barnstable has 
made some pretty serious accusations— 
in front of witnesses—defamation of char- 
acter, slander.” 

Dore rubbed his chin and peered at 
Barnstable through his thick glasses. 
“Hmm, yes, I think you may have a case, 
Gus. With a sympathetic jury and good 
witnesses . . .” 

“There's Harvey Johnson, too,” Stan 
said. “I'll bet Silas told Harvey plenty.” 

“Then,” Gus said, “there’s the towing 
fee, my time, a new regulator...” 

“Now wait a minute,” Barnstable 
shouted. “Maybe I made a mistake. I'll 
admit it—put it in writing that you did a 
good job on that generator, Gus. You 
handle it, Dore, you're still my lawyer.” 

“What's the matter, Silas?” Gus in- 
quired. “Getting cold feet?” END 

Next month: Gus plants an idea. 
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To remove a frozen light bulb—one 
stuck in the socket by corrosion—wrap 
the glass with masking tape. This will pro- 
vide a non-slip grip and protect fingers 


from fragments of glass if the bulb should 
break when forced inward and twisted. 


A perfect connection can be made be- 
tween high-tension spark-plug wires and 
the terminals of the distributor cap by 
putting a drop of mercury in each term- 
inal. The mercury closes the gap between 
wire and contact, preventing corrosion. 
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Hints from the Model Garage 


bottom of a paste-wax can will keep it 
from slipping and scratching the finish 
when put down. Stick it on with rubber 
cement, and when the can is empty, peel 
it off and use it for the next can. 


Hiding an extra ignition key behind the 
license plate may save you a broken vent 
window if you should inadvertently lock 
your key inside the car, or misplace it. 
Enlarge the hole in the key to 14” and 
secure it with the license-plate bolt. 


Unused space on the dash can be made 
usable. If your car has no radio, a map 
drawer can be made to occupy the space, 
using the blank dash panel as the drawer 
front. A clock knockout can be used to 
face off a king-size pull-out ash tray. 


An overcrowded glove compartment can 
be relieved by storing maps, flashlight, 
tire gauge and other items in a pocket 
holder installed on the door beside the 
front seat. The holder can be stitched from 
light duck, or made from a shoe bag. 


Rubber pads on clutch and brake pedals 
that show wear on one side can be turned 
upside down or switched on the pedals 
to distribute wear. The pads will last 
longer and there will be less danger of 
your foot slipping off a worn corner. 


Leaking windshield? A quick repair can 
be made by sealing the gap between the 
glass and the rubber gasket with plastic 
electrician’s tape. Applied carefully and 
left undisturbed, the tape makes a per- 
manent repair that doesn’t look patched. 
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Hi-Fi Buyer’s 
Guide: 
Tone Arms 


ELECTRO-SONIC 


By Hubert Luckett 


tion than you might save by spend- e 
ing an extra $100 on your amplifier. 
Experts have been taking a closer look at 
their design, now that the new stereo rec- 
cords have made their faults even more REK-O-KUT 
noticeable than they were before. 
Result: a new crop of tone arms and 
redesign of several older models. Perform- 
ance is noticeably better on the average. 
Fortunately, design factors that make an 
arm better for stereo also make it better ; 
for monophonic records. . : 
‘The seeming simplicity of the tone arm 
is deceiving. It has a theoretically impos- 
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Te arms can cause more distor- 


sible job in reproducing recorded sound. 
Tdealiy, it should: 

@ Hold the pickup absolutely station- 
ary while the wiggles in the record groove 
move the stylus from side to side (and up 
and down, too, in the case of stereo). 

© Let the spiral groove carry the pick- 
up across the record without causing the 
stylus to press harder against one groove 
wall than the other. 

© Maintain intimate contact between 
the stylus and groove without exerting 
enough pressure to deform 
or wear the groove. 

© Hold the pickup tan- 
gent to the groove at every 
point on the record. 

While complying with 
these mechanical and geo- 
metric demands, the arm 
must stolidly resist any sympathetic vi- 
brations on its own. It must combine the 
rigidity of a brick wall with the delicate 
touch of a feather. 

Practical tone arms are necessarily a 
compromise with conflicting needs. For- 
tunately, with optimum design, the distor- 


tion due’ to the tone arm can be reduced 
almost to the vanishing point. 
Have weight—uill travel. It’s the 


arm's weight that holds the body of the 
pickup still with respect to stylus vibra- 
tions. The arm must provide enough ef- 


Electronics 


fective mass to be immune to the frenzied 
activity of the stylus and associated mov- 
ing elements of the pickup. Now, if we 
were only concerned with playing per- 
fectly flat and concentric records on pre- 
cisely level turntables, there would be no 
problem, Just build the arm like a battle- 
ship—make it heavy enough to ride 
stolidly through the storm of vibrations 
that the stylus must submit to. This phi- 
losophy dominated the design of some 
highly regarded arms until recently. 

But all commercial 
pressings are not perfect 
and even the most finicky 
hi-fier has trouble keeping 
his turntable and mount- 
ing board absolutely level. 
If the record is warped or 
the hole is slightly off- 
center, then the heavyweight arm be- 
comes a foe instead of a friend. Vertical 
motion of the record surface, due to warp, 
works against the arm’s inertia to send 
tracking force skyrocketing. Back and 
forth lateral motions of the arm due to 
record eccentricity produce destructive 
side forces with a high-inertia arm. 

How light can you make the arm and 
still provide a stable platform for the 
pickup? The limit is fixed at the point, at 
some low frequency, where the weight of 
the arm will enter into sympathetic vi- 


LAFAYETTE 


FAIRCHILD 
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bration with the springiness (compli- 
ance) of the pickup. It’s the same effect 
that you get with a toy ball on the end 
of a rubber band. If you move your hand 
in just the right rhythm while holding 
the other end, very small movements of 
your hand will cause the ball to bounce 
up and down in a greatly exaggerated os- 
cillation, 

If the resonant frequency for the arm 
and pickup occurs within the range of 
music on the record, the arm will vibrate 
violently. The pickup may even jump out 
of the groove. Below this frequency, out- 
put from the pickup drops sharply. 

In a good pickup-and-arm combination, 
this resonance occurs below 20 cycles. 

You can check this with a sweep-fre- 
quency record such as the Popular Sci- 
ence Test Record No. 1*. If arm reso- 
nance is above 20 cycles, you can lower it 
by adding weight under the pickup and 
then adjusting the counterbalance for cor- 
rect vertical tracking force. 

Viscous damping can be used to tame 
tone-arm resonance. The pivot bearings 
are designed to use a special viscous fluid 
that gives a controlled resistance to tone- 


Available by mail order from Ma 
355 Lexington Ave., New York 17, N. 


Inexs 


arm motion. Slow movements are practi- 
cally unaffected but resistance to rapid 
motion is high. Expert opinion is divided 
on its desirability. On warped or off- 
center records, it offers the same draw- 
backs as high-inertia arms. 

The way the weight of an arm is dis- 
tributed and the method of obtaining 
vertical tracking force are important, too. 
Unless the arm is statically balanced 
about the pivot for lateral motion, gravity 
will cause it to press harder on one side 
of the groove when it is slightly off level. 
This is easy to check. With the tracking 
force properly adjusted, block the vertical 
motion so that the stylus will not touch 
the turntable. Then tip the mounting 
board slightly. If the arm is statically bal- 
anced, it will stay in any position. 

For true static balance, the counter- 
weight for the arm must be separately 
adjustable from the means of supplying 
the vertical tracking force. Otherwise, the 
arm will be unbalanced by the amount of 
the tracking force. 

Accidents are more likely to happen 
with lightweight, delicately balanced 
arms. A vertical stop is provided on sev- 
eral arms to keep the stylus from hitting 
the turntable if the arm is dropped acci- 
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dentally. Viscous damping helps here, 
too, by slowing the rate of fall. 

Tracking error and tangency. When 
the pickup axis is exactly tangent to the 
record groove, tracking error, and conse- 
quently tracking distortion, is zero. When 
the groove swings equal amounts to either 
side, the stylus will respond with equal 
movement of the generating element to 
which it is attached. This will produce an 
electrical signal that duplicates the signal 
engraved on the record. But when the 
pickup axis is not tangent to the groove, 
the stylus will no longer move perpendic- 
ularly across the groove. Its line of move- 
ment will be at an angle and consequently 
the motion imparted to it by the groove 
will not correspond exactly to the dis- 
placement of the groove. 

Obviously if the pickup is carried by a 
straight arm pivoted at one end, at best it 
can be tangent to the record grooves at 
only one point. One way to tackle the 
problem is to make the arm very long. 

Longer arms give small angular varia- 
tion over the required distance. But 
straight arms of practical length cause 
unacceptably high distortion. 

‘The obstinate facts of simple geometry 
are licked, in the majority of arms, by an 


shims supplied 
shims supplied 


‘used without viscous damping at option of user. 


ZERO TRACKING ERROR can be obtained at one 
point if you “underhang” a straight arm. Error 
increases when arm moves either way from 
this point where it is tangent to record groove. 


ERROR IS ALMOST CONSTANT even though much 
larger. The theoretical 10" arm shown here 
gives least error at 2.6" and 4.8” from record 
center. The largest error occurs at 3.4”. 


LEAST ERROR across the whole record is secured 


by offsetting the pickup to make it tangent at 
the two minimum points obtained by overhang- 
ing. Tracking error is zero at 2.6” and 4.8". 


resnuary 1959 217 


AS? 
USING TOO MUCH OIL AND G 


IT'S TIME FOR HASTINGS 


© If your engine has started to use too much oil — 
Jook out! It’s your first sign of worn-out piston rings. 
‘And worn-out piston rings mean power drop-off — 
costly wastage of gas and oil—expensive repairs 
later on. 

The sooner you act, the less it will cost. See your 
motor specialist the minute oil-pumping warns you 
there's trouble ahead. When he recommends new 
piston rings, ask him for Hastings. They're engi- 
neered exclusively for replacement service . . . to 
provide the additional lubrication worn engines need 
to stop oil-pumping, save gasoline, restore lost 
performance. 

Get new car power and performance from your 
present car—with Hastings. Truly your best invest- 
ment for many thousands of extra miles of trouble- 
free driving pleasure. Hastings Manufacturing 
Company, Hastings, Michigan. Piston Rings, Oil 
Filters, Casite, Spark Plugs. 


HASTINGS 


PISTON RINGS 


TOUGH on oll pumping + GENTLE on cylinder walls 


HA TURING COMPANY 


MICHIGAN 


INGS MANUF 
HASTINGS 


2B Porutar science 


| ingenious stratagem. First, the arm is 


mounted so that the stylus overhangs the 
center of the record by an amount that 
can be calculated. When the arm reaches 
beyond the center, the tracking error is 
made larger—but here's the trick: The 
range of variation is less. At two points 
the error is at a minimum and the differ- 
ence between minimum and maximum 
error will be less. 

Now, simply by turning (offsetting) 
the pickup on the arm, or bending the 
arm, the pickup can be made tangent to 
the same grooves at which the minimum 
error occurs. For two points on the record 
now, tracking error will be zero. Since the 
variation in tracking error has been re- 
duced by overhanging, there will be little 
remaining error across the whole record 
surface. 

Distortion and tracking error. The 
amount of distortion caused by a given 
angular tracking error depends on the 
radius of the record groove. On a 12-inch 
record, for example, an error of six de- 
grees at the outer groove will cause about 
the same distortion as two degrees at the 
inner groove. For best results, the offset 
angle and overhang are juggled to make 
the maximum tracking error per inch of 
radius the same across the record surface. 
This factor, MTE/inch, could be called 
the distortion factor of an arm. You'll find 
it listed in the chart. The smaller the 
number, the better. 

The offset arm is not without penalties. 
The frictional drag of the record on the 
stylus creates a force that tries to pull the 
stylus ahead. The direction of this force 
is along a tangent to the groove. But the 
line of the force acting to hold the stylus 
back is along the line joining the lateral 
pivot of the arm and the stylus. This tug- 
of-war between these two forces pulling at 
angles to each other produces a side force 
that presses the stylus harder against the 
inside of the groove. 

More offset angle is needed for opti- 
mum tracking with short arms. But the 
greater the offset angle, the higher the 
side force on the stylus pushing against 
the inside groove wall. A high side force 
makes the stylus try to climb out of the 
groove, so greater tracking force is need- 
ed. This is one argument for using the 
longest arm you can find room for in your 
installation. 

Many unorthodox designs have been 


tried to get away from the problems of 
the single-pivot tone arm. The most suc- 
cessful of these have been the Ortho-Son- 
ic, which uses an overhead trolley to let 
the pickup glide along a straight radial 
line, and the B-J, which uses a panto- 
graph linkage with four pivot points to 
provide an almost straight-line path 
across the record. 

So far, none of these designs has solved 
all the problems although they work quite 
well to eliminate the tracking error. In 
effect, they trade one set of problems for 
another—equally obstinate. 

Mounting the tone arms. This can be 
almost as important as the original de- 
sign. Carelessness here can wipe out the 
value of even the best design. Here’s your 
guide to proper installation: 

® Measure overhang accurately. Even 
1/32 of an inch can make a difference. 
Locate the mounting holes with as much 
precision as you can, then drill oversize 
holes to allow fine adjustment after the 
arm is moun’ 

@ Adjust the. height to make the arm 
parallel to the record surface when the 
stylus is on the record. (An adjusting de- 
vice is built into most tone arms. But it’s 
a point worth checking before you buy.) 

© Be sure the pickup meets the record 
squarely. If it is cocked a bit to one side, 
use shims under one side of the pick 
Best way to check: Align the vertical line 
on the front of the pickup case with its 
reflection seen in the record. 

In some cases where a manufacturer's 
tracking error (see chart) seemed sub- 
stantially higher than average, we calcu- 
lated the optimum overhang from the 
measurements given by the manufacturer. 
We found that the following figures for 
overhang would give better performance 
if only 12-inch LP records are to be 
played: 


MTE 
Overhang deg./in. 
Audax KT-12 3/8” 63 
Audax KT-16 19/32" (34 
ESL S-1000 9/16" 47 
Lafayette PK-270 1/2” 4 
PK-280 5/8” 37 
Rek-O-Kut $-160 11/16” 5 
The figure for overhang given by 


Stromberg-Carlson is optimum, but their 
maximum tracking error would be only 
0.5 degrees per inch if it were calculated 
for LP only. END 


’ (was i 
YOUR DIPSTICK 


HASTINGS 


keeps oil clean 
all the time 


See for yourself! If your oil shows dirt before 
it should—you'd better change to Hastings. 
Hastings Oil Filter Cartridges keep oil clean 
from filter change to filter change, when re- 
placed as normally recommended. Proved by 
tests conducted in accordance with U. S. 
| Bureau of Standards. 
Here’s the reason: Only Hastings has 
| Densite filtering material. Millions of se- 
| lected, pressure-packed cotton fibres trap and 
hold even the most microscopic dirt particles. 
Your dipstick will prove it! 

Next filter change, call for Hastings—for 
clean oil all the time. 


U.S. Patent Nos. 2,707,811 2306.71 


HASTINGS: 


OIL FILTER 
CARTRIDGES 


HASTINGS MANUFACTURING COMPANY 
HASTINGS, MICHIGAN 
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New Kodak Cavalcade Projector 


Projects your slides 


Now you can relax—be both mas- 
ter showman and guest at your own 
slide shows! 

For the new Kodak Cavalcade 
Projector changes your color slides 
automatically. You can come and go— 
theshow goeson without interruption. 
And you ean do new things—such 
as home-taped music and com- 
mentary, paced to each show. 
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Guests like this kind of complete show- 
manship. It’s dramatic and automatic 
—easy with the versatile Cavalcade. 


Ask your photo dealer to demon- 
strate the great new Kodak Cavalcade 
Projector. With sharp f/2.8 lens, re- 
mote control cord, $149.50 or as little 
as $15 down. (Price is list, includes 
Federal Tax, is subject to change 
without notice.) 


EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


Here are the features that make 
you master of every color slide atc 


You choose from 3 auto- You can change slidesby Forward or backward 
matic slide change inter- remote control up to 12 _ change by control wheel; 
vals: 4-, 8-, or 16 seconds. feet from projector. pushbutton change, too. 


Ok Lo \ 


= 


ore, 
nm 


You can choose 300- or popu- Your slides are treated 
500-watt illumination. ize. New steel with temperature-con- 
Just flick the switch. guards protect yourslides. trolled air to stay in focus. 


ange You can point out slide 
ide order by checking details on screen with the 
index window number. built-in arrow pointer. 


—<—= 


You can edit slides while 
tray is in project 
move one slide, rep 


arrange and 


changes color slides for you! 
big-as-life... protects them, too! 


MICRO Focus 


You get sharp, brilliant You your slides can preview your You can remove optical 
screen images with the 5- smoothly, accurately with slideson the built-in screen systemquickly for cleaning 


inch, //2.8 Ektanar Lens. the micro-focus knob. of projector's self-cover. _ —lamp is easy to change. 


See Kodak's ‘'The Ed Sullivan Show’? and ‘‘The Adventures of Ozzie and Harriet’’ 
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Short Cuts 
and Tips 


FROM PS READERS 


Desk for Homework and Play 

‘Tue base for this handsome, useful child’s 
desk is an unfinished three-drawer chest 27” 
high of the kind you can find for a few 
dollars in most furniture departments. 

Glue and screw the cleat and corner 
bracket to hold leg and top in place. Cut the 
hardboard covering slightly oversize, cement 
it to the top and trim to fit; then finish with 
hardwood molding held by glue and finish- 
ing nails—M. C. Anderson, Arlington, Va. 
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As a former serviceman, your skill could 
be valuable to the U.S. Air Force. If so, 
the Air Force has an important job and a 
guaranteed future waiting for you in this 
new Age of Space. You'll work with the 
most modern equipment and learn the 
newest techniques of your specialty. And 
don’t forget: your previous service counts 
toward rank, pay and retirement income. 
Talk it over with your local Air Force Re- 
eruiter, or mail the coupon. 


FORMER SERVICEMEN: 
YOUR EXPERIENCE fa 
CAN MEAN A 
GUARANTEED 

FUTURE 

IN THE 

NEW AGE OF SPACE 
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Short Cuts 


and Tips 


Quick Way to Thaw 
Frozen Pipes 

Wuen you thaw a frozen 
water pipe with a heat 
lamp, you can concentrate 
heat ‘better and faster by 
using a piece of aluminum 
foil as a reflector. 

Curve the foil and hold 
it opposite the lamp.—W. 
Dale Brown, Marietta, Ohio. 


PPA Two-INCH piece of 
rat-tail file chucked in an 
electric drill makes a 
tool for enlarging holes 
sheet metal.—Donald Mac- 
Gregor, Kalamazoo, Mich. 


Tip on Sawing Used Lumber 
‘WHEN sawing old lumber likely to con- 
tain hidden nails, damage to the saw 
teeth can be avoided if you use a heavy- 
duty or power hacksaw blade in a stand- 
ard frame. A blade with 10 teeth per 
inch is about right; it cuts wood well and 
will walk through a nail as if it weren’t 
there—Walter E. Burton, Akron, Ohio. 
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Corks Help Check Gas Level 

SINCE most small gas engines use white 
gas, it is difficult to see how much gas 
is left in the tank. However, several pieces 
of clean cork floating in ‘the fuel will 
provide a visible reference point, They 
won't interfere with operation because 
the feed pipe is always below the surface. 
—R. Hanscom, Elmhurst, Ill. 


Bring on your most luxurious 
outboard cruisers ... put a weekend 
load aboard! The Mark 78A 
planes ‘em! Hitch on half-a-dozen 
skiers. The Mark 78A lifts ’em 


from deep-water starts! 


M E RC U R THE MOST POWERFUL NAME 
IN OUTBOARD PLEASURE! 


MARK 784 
70 hp, 6-in-line 


Unequalled thrust power for more fun per 
dollar, more work per dollar — yet so slim, trim 
and light that it’s a perfect partner for speedy 
ury’s exclusive 6-in-line design 
gives you the most horsepower per pound, per 
cubic inch, per dollar; the most miles per gallon 
—the most propeller thrust per horsepower. 
le dependability, 100+ mph 
Exclusive single-lever one-hand con- 
trol combines electric starting, choke, forward, 
reverse and throttle . .. shifts far faster, far more 
ppapert eee safely than old-fashioned gear shifts — without 
nate oll adjustments ex- jolt or clashing gear noise—and bronze or 


een | aluminum propellers may be used! The engine 

Cor. Truly the outboard o pate: ag om 

peidlea Loony that stays young for years is yours with Mer. 
eee! 


World's Most Powerful 
Family Outboard, Exclu: 
sive HYDRAULIC DYNA 
SHOCK ABSORBERS plus 
Safety-Tilt Switch protect 
boat, motor and passen- 

restrain motor 


fo water to avoid loss of 
steering. Exclusive FIXED- 


cury. See your dealer for the rest of the story 
and a free demonstration ride! 


& Write for FREE Catalog. Address Dept. PS-2 
THE WORLD RECORD LINE FOR ‘53 — 6 to 70 hp! ©1959 Kiekhoefer Corporation, Fond du Lac, Wisconsin 


Look what you can do with 


Western Pine Region woods* 


Family Room wall of Ponderosa Pine finished in Fuego Flame 


Finish them any color...but let the 


natural beauty and 


Here’s decorating news ... the warmth and 
beauty of natural wood paneling comes 
alive in modern color . . . for any room in 
your home. A specially prepared book 
(described below) gives full details. 


You can create colors and effects similar 
to those on the opposite page . . . and many 
more. Here’s how: select your, neling of 
Western Pine Region woods. Choose from 
a variety of patterns, in ten ermal soft- 
wood species, in clear or knotty grades. 


© Careful sanding is important. Sand first with 
medium-coarse paper to remove any rough 
imperfections. Progress to 3/0 sandpaper 
for fine surfacing. 

Ja kitchens, bathrooms or basements guard 


moisture. Apply commercial sealer 
fa all siden; edges and ends of paneling. 


Color can be applied two way 
name, ready-made stains in brig! 
shades are easily applied, 
everywhere. To create your ow 
oil-base paint and mineral thinner, or 
“colors-in-oil” and mineral thinner. Brush 
onto the paneling liberally. Then rub off 
with a soft cloth. Before proceeding, always 
test your color on samples of the exact 
wood being treated. 


To highlight knots and grain, rub over the 
stain with fine steel wool until the desired 
effect is achieved. 


Look for this 


{IDAHO WHITE PINE =f 
PONDEROSA PINE 
SUGAR PINE 

WHITE FIR 

INCENSE CEDAR 
DOUGLAS FIR 


[1] Picote send me o tree copy of 
about colorfinishing Western Pi 


grain show through 


© An ideal finish coat is lacquer-sealer over 

the stain, rubbed with 6/0 sandpaper. Follow 

ith a minimum of two coats of clear var- 

or shellac rubbed with 3/0 steel wool 

when completely dry. Or...a simple paste 
wax may be substituted for the above, 


For traditional or contemporary decorat- 
ing, a wide range of textures can be attained 
through different surface treatments of 
Western Pine Region woods. They may be 
purchased ready-planed to a smooth work- 
ing surface, or “rough sawn.” They can be 
dimpled with a ball peen hammer, striated 
with a stiff wire brush, or sandblasted for 
a driftwood texture. 


Western Pine Region woods make any 
woodworking job a pleasure. Due to their 
even texture and soft grain, they take any 
paint, stain or surface treatment with ease, 
and are easily worked with hand or power 
tools. Western Pine Region woods have a 
reputation for precise manufacture, quality 
seasoning and careful grading. 


For your next remodeling job, workshop 
project or building program .. . choose 
versatile Western Pine Region woods. Your 
retail lumberman is the man to see. He will 
be pleased to talk to you about them. And 
remember ... for more details, clip the 
coupon below. 


mark on well-manufactured and carefully graded lumber 


Western Pine Association 
Dept. 403L, Yeon Bidg., Portland 4, Oregon 


"Noture Makes News” which tells more 
Region woods. 


Include "101 Home Ideas” featuring many decorating and remodeling 
tips using Western Pine Region woods. 


j Oo 


LARCH 
RED CEDAR 
LODGEPOLE PINE Nome 
ENGELMANN SPRUCE Address 
City. 


Stote. 
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Short Cuts 


and Tips 


Portable Acetylene 
Welding Wagon 

Wetpinc equipment in 
our shop must be portable, 
so we built this cart from a 
standard 800-lb. 16”-by-30”- 
by-36” steel truck. 

Holes were cut in the top 
tray to take the oxygen and 
acetylene tanks, the former 
resting on the bottom shelf 
and the latter, at conven- 
ient working height, on a 
6” sheet-metal drum. 

Containers for 36” braz- 
ing and welding rods were 
made from 144” thin-wall 
conduit also fitted through 
holes in the top. Four 
troughs at an angle in one 
side hold 18” welding rods. 

All containers are remov- 
able for cleaning and re- 
filling, and there is room on 
the shelves for accessories. 
—Wayne Judy, International 


4 
~ 


Magnetized Shop “Broom” 

A MAGNET held in an envelope or paper 
sack and swept over your shop floor or 
workbench will provide an easy way to 
pick up iron chips and filings. Afterwards 
hold it over a container, remove the mag- 
net and, presto—the chips drop off. 

It will also prove handy for recovering 
brads or pins without picking up dirt— 
Bil Toman, Palatine, Ill. 
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Erasing Stains in Grout 


I use an ordinary typewriter eraser to 
clean stains and dirt in the recessed area 
of grout between bathroom tiles. 

No cleaning agent is necessary since 
the pumice in the eraser acts as scouring 
powder. I scrub with the eraser, using 
plenty of warm water to flush off dirt, 
then brush the crevices with the eraser 
brush.—Carl L. Beddig, Oakland, Cal. 


New Du Pont Oil Stains in Vibrant Colors! 


Here's the big decorating news of the year. Oil stains in color . 
to give a modern brightness, yet let the natural beauty and gi 
of the wood show through. ‘The latest thing for wood furniture, 
wood panel walls, wood trim and floors. DuPont Satin-Sheen 
Oil Stains come ready mixed in all natural wood effects . . .or you 
can create almost any color you choose by mixing Du Pont Custom 
Tinting Colors with Du Pont Satin-Sheen Platinum Oil Stain. 
Never before have you had such a wealth of unusual color effects 
to enhance the beauty of any 
mixing and applying are right on the can! 


A Satin-Sheen Varnish That Resists Marring! 


in-Sheen Varnish gives furniture and interior wood- 
bbed effect ... brings out the beauty 
Odorless; minimizes surface defects; wears and 
wears. Unexcelled for mar and water resistance. 


Buy the paint that’s worth the work! Your time is too valu- 
able to risk on “bargain” paints. When you buy Du Pont Paint, 
you know that the beauty is going to last. Du Pont Paint Chem- 
istry assures you of that. See your Du Pont Paint Dealer .... you'll 
find him listed in the Yellow Pages. 
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Short Cuts 
and Tips 


Chain-Link Picture Hanger 

A tiny hanger, just right for mounting 
a small wood plaque or picture, can be 
made by flattening out one link of a non- 
kinking window chain. You simply screw 
one end to the plaque and bend the other 
back slightly so it will slip over a nail 
or hook,.—Frank A. Javor, Newark, NJ. 


Clamping Small Parts 


Serminc a clamp in a vise so the jaws 
can be moved will provide you with a good 
method of holding small parts at conven- 
ient working height. The smooth jaws of 
the clamp will not mar a finish as a vise 
might—R. J. Phillips, Uncasville, Conn. 
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Measuring Photo Solutions 

Ir you use a developing tank for sev- 
eral sizes of film, a properly marked 
wide-mouth jar will eliminate guessing. 

‘Adjust the tank for one size and cover 
the reel with water. Pour into the jar 
and mark. Then repeat for each required 
size—Peter Barna, Wilmington, Cal. 


Electric Drill Serves as Lathe 


By pappinc my electric hand drill with 
cloth and mounting it in a vise, I fre- 
quently use it as a small lathe. I find 
it excellent for tuning down to size pins 
and similar fittings with a file or emery 
paper.—C. C. Cooley, Detroit. 


Ever wanted to design your own car? Chevrolet lets you come awfully close—with a choice 
of nine engines, five transmissions, two suspension systems, regular or Positraction rear 
axles, special cams, solid or hydraulic valve lifters, two air conditioning systems, even Fuel 
Injection. You name it, chances are Chevy has it. Here’s an example of what we mean: 


“T ‘built’ my Chevy to handle like 
a sports car... for five!” 


“Take a young architect (that’s me) with a 
Corvette appetite, a one-car budget and a 
family of wife, three kids and a puppy, and 
you've got frustration. 

“That is, you did—until Chevy came out 
with that terrific four-speed floor-shift gear- 
box.* The minute I heard that, I knew Chevy 
had given me the makings of a family sports 
car that would be the greatest! 

“Here's how I ‘designed’ the sweetest 
handling five-seater that ever came down the 

ike: First, an Impala two-door sport coupe. 

‘hen the 290-h.p. Fuel Injection V8* and, 
buttoned on right behind it, that great four- 
speed box. (That's the Corvette transmission, 
you know, with synchro on all 
four gears and that solid, direct 
floor shift.) The driveline ends up 
with Chevy's limited-slip Posi- 


oy 


traction* rear axle to give me real glued-to- 
the-road traction on gravel, mud or whatever. 

“Seat belts, of course, and those optional 
nylon tires. But I wouldn’t add a thing to 
the genuine road car feeling of Chevy's Full 
Coil suspension and Ball-Race steering. I’ve 
let a lot of my sports car friends drive the 
Impala and you ought to see the look on their 
faces after a couple of blocks. Man, I never 
thought a sedan could feel like th 

It’s a fact; here's a car you really can 
tailor to your measure. Why don’t you sit 
down now and make an outline of what your 
“deal” car would be like—we'll bet there's 
a Chevy that fits the specifications like a 
glove! .. . Chevrolet Division of 
General Motors, Detroit 2, 
Michigan. 


*Optional at extra cost, 
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Short Cuts 


and Tips 


Homemade Forge 
for Melting Metals 


A vacuum cleaner and an 
iron pipe will provide you 
with a forge in this age of 
no blacksmith shops. 

Dig a hole to take your 
fire pot, lay the pipe down 
a sloping side trench and 
build a coal fire in the pit. 
The vacuum-exhaust end 
provides a blower.—James 
C. Morris, Hobart, Ind. 


wii, ee 


How to Take the Wobble Out of Old Furniture 


Somermes, when drawers stick in an 
old chest, you can plane all day without 
curing the trouble. That's because the 
wobbly piece has worked out of alignment. 

A quick expedient—without disman- 
tling and regluing—is to wire the back un- 
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til it is again as tight as a drum. Install 
a turnbuckle between two wires from top 
to bottom corners, and tighten until the 
wires zing. The best method is to use a 
projecting screw in each of four corner 
braces.—Kenneth Murray, Colon, Mich, 


Full power for cutting laminates, 
plostics, 2” wood—even 14” steel bar! 


Exclusive feoture thot 
flush—right up to @ vertical surtoce, 


Storts own hole in surface of stock. 
Cuts fost, blows chips clear of cut. 


€ 
The ONE heavy-duty sabre saw you can buy for as little as 54° 


Compare the prices of other heavy-duty sabre per minute; is rated at 2.5 amps. 
$135, $138, $99.50! The lowest priced, But unlike these costly sabre saws, only 
dustrial-rated sabre saw you can Stanley's H75 permits flush cutting; is light- 
" saw, shown weight and costs as little as $54.50. See it before 
ced saws, the H75 cuts 2” you buy any sabre saw. For free catalog write: 
wood; has completely balanced anti-vibration Stanley Electric Tools, Div. of The Stanley 
construction; produces over 3000 long strokes Works, 632 Myrtle St., New Britain, Conn 


Heavy-duty % HP rout Stonley's rugged orbital | Powerful belt sonder Full 3-omp 14" drill 
fer with spotlight. A pro: sonder for super-fine fin rough sondsand finishes ‘The most powerful drill 
fessional tool ot $62.50. | ishes costs only $54.95. wood, metal: $89.95. you can buy for $24.95. 
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Tie Rack for Holding 
Dozen Clip-On Bows 

I wave found that a Ve- 
netian-blind slat screwed to 
the back of my closet door 
makes an ideal holder for 
my clip-on bow ties. 

‘Two screws put through 
holes bored in one side of 
the slat fasten it. There is 
room for 12 or more clips 
on the slat.—Leroy M. 
Beckett, Manchester, Conn. 


Cooling Photo Solutions 

A Quick way to cool photographic solu- 
tions without further diluting them is 
with three or four ice cubes floated on 
top in a plastic bag. Convection cur- 
rents continually carry the warmest part 
of the solution past the cooling bag. It 
works almost as fast as putting the ice 
cubes directly in the solution.—Noble D. 
Carlson, Willoughby, Ohio. 
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>>>WHEN you can’t get a good fit with 
crutch tips, you can keep the legs of 
wrought-iron furniture from scratching 
and gouging the floor by wrapping with 
electrician’s rubber tape. File down sharp 
edges and stretch and mold the tape 
about the base as you apply it. If care- 
fully done, the finished tip can’t be dis- 
tinguished fram one manufactured for the 
job.—John Granger, Wood-Ridge, NJ. 


BUMPER JACK 


CONCRETE WALK, 


Raising Sunken Concrete Walk 
Facep with raising a section of con- 
crete walk that had sunk, and having no 
wrecking bars, I used a pair of automo- 
bile bumper jacks instead. I placed the 
jacks under the slab at opposite sides 
and raised it high enough to provide 
working space. Then I added fill and 
gravel under the slab and lowered it into 
position.—M. Bermann, Skokie, Ill. 


HOW AMERICA’S NUMBER ONE CARBURETOR 
TRAINS AN ARMY OF SERVICE EXPERTS! 


Each month a trained army of 
Rochester-GM Carburetor spe- 
cialists graduate from General 
Motors Training Centers and 
Rochester-GM Carburetor Field 
Schools all over the country. 
This training in carburetor re- 
pair and adjustment makes them 
qualified to maintain Rochester- 
GM Carburetors at peak effi- 
ciency. There’s a Rochester-GM 
specialist in your neighbor- 
hood. Look him up for new-car 
performance. Or, if you are a 
mechanic interested in receiv- 
ing Rochester-GM Carburetor training in 
your area free of charge, write to : Rochester 
Products Division of General Motors, 
Rochester, New York. 


imachonics in every phose 
‘reat wey to servis Rocheter-OM 


offer mechonics professional 
ciency. Night Field 
fend doy elosses, 


these specialists fully 
“he most efficient opera 


America's 

number one 
original equipment 
carburetors 


BURETORS 
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Short Cuts 
and Tips 


Wastebasket Table Is Handy Mount for Photo Trimmer 


Trus three-legged table has a metal 
wastepaper basket for a base. I built it 
as a convenient place to keep—and use— 
a trimmer for photographic paper. 

It is made of broom handles set snugly 
in holes bored in wood blocks and has a 
plywood top. First I sawed the handles 


istic Bags Protect Books 
Pack several plastic food bags in your 
child’s lunchbox when he starts for school 
each day. They take little room and 
yet, in case of rain, can be quickly 
whisked out to make waterproof covers for 
his schoolbooks. Be sure they are rinsed 
clean and thoroughly dried before packing 
them.—Richard M. Wood, Worcester, Mass. 
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to length, squaring both ends. Then I 
drilled each leg 3” from the bottom end 
to take a long bolt and spacers that hold 
them on the rim of the container. After 
that I simply glued the legs into the 
blocks and glued the blocks to the top.— 
Glen F. Stillwell, Manhattan Beach, Cal. 


FLATTEN OUT. 
AND PUNCH HOLE 


Hanger for Paintbrush Handle 


Some paintbrushes have no handle 
holes for hanging between jobs. You can 
offset this by using a small terminal made 
for soldering to electric wire. Flatten the 
end, punch a hole in the flattened part, 
and tack to the brush. It swivels out of 
the way when you are using the brush_— 
William B. Eagan, Floyds Knobs, Ind. 


Penelng In random-plank style ls 4” x 8° Waldwood Profinlihed Walhut V.Plonk®, 


You can panel a room like this in a weekend... 


give you 
fuss—as 


little as $75 for a 12’ x 8’ wall. 


You can panel a lovely room like this in a week- 
end even with no previous experience. Weldwood 
prefinished wood panels come in a wide range of 
choice woods, prefinished and ready to brighten 
your home, Weldwood’s exclusive 14-step lacquer 
process produces a true fine furniture finish so 
luxurious you can actually feel the difference. 
Saves you time and fuss in installing, too. What's 


No nail holes mor your hondsor 
wood panels when you use Weld: 
wood Contact Cement. Gives o 
Permanent bond to furring strips. 
No clamping is necessary. 


WELDWOOD?® PANELING «38 


‘AND OTHER WELDWOOD PRODUCTS FOR HOME AND INDUSTRY, 


more, it’s a stain- and smear-resistant finish that's 
easy to keep clean through the years. 

If you prefer, you can buy Weldwood Paneling 
unfinished at lower cost, Use Weldwood Satinlac® 
Lightener as a first coat to prevent the darkening 
or “wet” look usual when new wood is finished. 
And for a lustrous, hand-rubbed look with half 
the effort use Weldwood Satinlac®. Protects wood 
and brings out its beauty. See the more than 70 
types of finishes of Weldwood paneling at your 
Weldwood lumber dealer's or at any of our 115 
offices in U. S. and Canada. 


[-———SENO This couPON To GET DETAILS! ———— 


| NEW PREFINISHED PANELING BOOK = 5247 
United States Plywood Corporation 

| box 61, New York 46, N.Y. 

| pean send me 0 copy o he new hesor lle, “eteniog 
| Saseced rrscaseey el tener Fates sett ones 
ithy onraner color he 1 Weldwosd prohnthed woods ond 
1 gives complete instliction detail. enclose 10% 

| 
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Street. 
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Short Cuts 


and Tips 


Doorside Rack 
Holds Needed Tools 


FRreQuentiy used tools 
will always be handy if you 
keep them mounted on a 
simple rack on the inside of 
a closet or basement door. 

This one consists of a 
hardboard panel, tool clips 
and tin cans to hold nails. 

Arrange the tools on the 
board and mark their posi- 
tions. Remove the tools and 
screw on the clips and cans. 
‘Then hang the panel with 
hooks and eyes.—R. M. 
Woodbury, Natick, Mass. 


Cold-Weather Tip for Gutters 

I msTattep a 30’ length of heating 
tape in the eaves trough on my home two 
years ago. This winter I increased its 


ncy by stapling it to several 3” 

ieces of wood lath before reinserting it 
in the gutter. The wood holds the heat 
for a longer period than the metal gutter 
where it was quickly dissipated. 

Result: a larger heating strface that 
melts ice. much faster. In the spring 
the lath is easily folded and stored— 
Wallace M. Genthner, Averill Park, N.Y. 
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>>>TuE identification labels for small- 
parts containers of glass or transparent 
plastic stay clean if glued to the inside. 
Cut masking tape to desired size and 
ink the legends on the adhesive back. 
—Nathan S. Steigman, Howard Beach, N.Y. 


BRAZE 


BRASS TUBING 


Tiny Wrench for Model Makers 

Ir you make models and need an un- 
dersize wrench for assembling small bolts 
and nuts, you can make one from scrap 
pieces of brass tubing, using a set of 
Allen wrenches for dies. 

Force the tubing over the head of a 
wrench and form the hexagon by hammer- 
ing the sides. If you wish, you can make 
a wrench for three sizes by brazing two 
pieces of tubing to make a 'T and forming 
a different socket in each opening. 
—John M. Minor, Torrance, Cal. 


Patterned after Millers Falls 
famous "888” Power Unit, 
this versatile new 4%” electric drill 
direct-drives a wide line of 
rugged, quick-change attachments 
— many of them the same 

as are used with the "888". 

Ies truly a mighty mite with 

full 2.7 amp. motor and 

2250 RPM gearing for high torque. 
‘Ask your dealer to let you 

see it soon, It’s the dollar-saving 
way to start a 14-tool 

power workshop with maximum 
performance and real economy. 


No, 1114 
Power Drill 


$2295 


MILLERS FALLS 


TOOLS Write for free literature. 


MILLERS FALLS COMPANY 
Dept. PS-27, Greenfield, Mass. 
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Short Cuts 
and Ti 


Easily Made Fancy Hinges 
Carpsoarp, fiber and tin-can stock 
make effective decorative hinges for cab- 
inets, chests, boxes and albums. You first 
cement on strips of cotton tape that make 


“a 
Blunting Nails to Avoid Splitting 

Ir sranvarp nails have a tendency to 
split the wood into which you drive them, 
try squaring the ends, It’s easier—and 
just as good—to do this with a hammer 
instead of filing or cutting off the points, 
and you can control the degree of blunt- 
ness.—K. C. Murphy, Detroit. 
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the actual hinges. Then cut leaves to 
shape, glue the halves over the tape and 
put in escutcheon pins. Bevel abutting 
edges so lids won't bind; groove the un- 
derside of cardboard before bending.— 
Walter E. Burton, Akron, Ohio. 
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Emergency Glue Clamp 

AN AUTOMOBILE jack makes a handy 
clamp in an emergency. Place the work 
between two pieces of scrap wood under 
the jack’s base; then pump the lever until 
the jack is engaged. Tremendous pressure 
can be applied by using the car’s weight. 
—IJohn A. Comstock, Wellsboro, Pa. 


NOW PLYMOUTH 
OFFERS THE 
BIGGEST V-8 IN 
ITS CLASS-AT A 
REDUCED PRICE! 


Meet the New Golden Commando 395—higger and quicker than its 1958 counterpart—yet lower in price! 
You can get this giant 361-cubic-inch engine with stick shift or new water-cooled TorqueFlite Drive. 


Best news about the New Golden Commando 395 — Commando 395 is 4.12 inches; stroke 3.38 inches; 
is, of course, that lower price. But there’s plenty compression ratio 10 to 1. Maximum horsepower 
more to gladden your heart, is 305 at 4600 RPM. There’s 
too. For one thing, this spe- a special high-performance 
cial V-8 is now available camshaft, 4-barrel carbu- 
even in the lowest priced retor, low-restriction dual 
Savoy Sedans and in popu- exhaust system, positive 
lar Plymouth wagons, too. pressure lubrication system 
For another, there’s the and all the other features 
astonishing new smoothness you expect in a specially- 
and cat-quickness of this en- engineered power plant from 
gine. For still another thing, Chrysler Corporation. See 
it’s got the highest torque your Plymouth dealer and 
per cubic inch of any engine test-drive the New Golden 
built by Chrysler —395 ft. Commando 395 in one of 
Ibs, at 3000 RPM! his sleek, sure-footed new 
Bore of the New Golden New Golden Commando 395 V-8 engine Plymouth models soon! 


TODAY'S BEST BUY . . . TOMORROW'S BEST rue” Pymae 
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Short Cuts 


and Tips 


Easel Frame 
Made of Hardboard 


You can make an un- 
usual desk picture frame of 
V4” tempered hardboard, a 
facing of 14” decorative 
hardboard, and glass. The 
stand is attached with a 
leather or cloth hinge. 

The frame has three 
glued-up pieces: a solid 
back, open-top middle, and 
front with a jigsawed rec- 
tangular opening. 

For a handsome two-tone 
effect, the middle piece and 
the inside edge of the face, 
or 1%” border, should be 
painted before gluing. Fin- 
ish applied to the face 
should be wiped before dry- 
ing to accentuate grain.— 
F.L. Bruce, Chicago. 


] 
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EASEL 


Horse V-50—s0 quiet at full throttle you can enjoy your radio or conversation! 


Secrets of the soft-spoken Sea-Horse! 


In recent years, the biggest news in out- 
board boating has been strictly “‘hush- 
hush”! Johnson has been keeping things 
quiet—its motors, that is. Though more 
powerful, these beautiful outboards are now 
made quieter than ever before. Every Sea- 
Horse for ’59 includes four special features 
to eliminate annoying noise. 


THE PERFECT MUFFLER 
No gasoline engine could operate without 
exhaust. Johnson motors use the ideal ex- 
haust muffier—water! By discharging ex- 
haust under the water, noise is reduced to a 
gentle, bubbling sound. 


SPECIALLY DESIGNED GEARS 
Johnson engineers did away with the whine 
of fast-turning gears by designing unique 
Spiral Bevel gears. Velvet-quiet when new, 
they stay quiet even after years of use. 


VIBRATION CUSHIONING 
Soft rubber mounts “float” the larger Sea- 
Horse motors within their housings. On 
smaller engines, a unique Johnson Suspen- 


=¢€ Johnson 


sion Drive separates the motor from the 
boat, dampening noise radiation. 


SOUND-SEALING HOUSINGS 

Any remaining sound from a Sea-Horse 
motor is tightly sealed inside the motor 
housing—right down to the water line. The 
new '59 fiberglas-reinforced plastic hoods 
with Johnson’s exclusive Dynautical Design 
are particularly effective in this respect. 

Also, sound frequency is controlled. This 
can make the difference between an annoy- 
ing whine and a hearty engine purr. Johnson 
engineers use the most modern electronic 
instruments to track down sources of high- 
frequency sound and reduce them to com- 
fortable levels. 


No wonder Sea-Horse owners are pleased with the 
quietness of their outboards, whether they own a 3 or 
50 hp model. Johnson is the only outboard motor ever 
to win an award for quietness from the National Noise 
Abatement Council. See for yourself how quiet a 
Horse can be. Your Johnson dealer is listed under 
“Outboard Motors” in the Yellow Pages. 


FIRST IN SALES 
FIRST IN DEPENDABILITY 
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Short Cuts 
and Tips 


Crumpled Plastic Dusts Discs 

Dust can be lifted from the grooves of 
a record by holding a piece of plastic wrap 
close to, not on, the di: turns. 
Handling and crumpling the plastic gen- 
erates static electricity to attract the dust. 
—Murray Kent, Detroit, 


Wire Keeps Soldering Iron Hot 

. Bare copper wire 
coiled around the tip of 
your soldering iron will 
keep it at peak efficiency 
when you lay it aside 
for a moment. 

The wire will retain 
some of the heat that 
would otherwise be lost 
to the air—Karl Mac- 
Murray, Calumet, Mich. 
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Picnic Cover 
Has Many Uses 


A prastic_table- 
cloth can be handy 
on a motor trip. Use 
itasa poncho in rain, 
‘a ground cover after 
a shower, and an 
extra blanket on a 
cold night, 

Stretched taut, 
with the corners tied 
to stout stakes or to 
trees, it will shelter 
you from hot sun or a 
heavy rain at beach 
or lake—C. V. Ma- 
this, Wildwood, N.J. 


Rubber Bands Stop Hose Leak 


Wuen a lawn hose has swollen from 
long use or from lying in the sun, it may 
not fit a coupling tightly. To keep the 
joint from leaking, snap rubber bands 
around the neck of the connector before 
inserting —K. L. Murtagh, Flint, Mich, 


Two Nails Lock In a Cork 

‘Tuere’s always dan- 
ger of spillage when you 
haul a corked bottle or 
can in the car, or store 
it on its side. 

By running a couple 
of nails through the cork 
at angles, as shown, you 
can make sure that it 
won't pop out.—Hugh 
Lineback, Stillwater, Okla. 


Now...choose your vocational training! 


new “choose-it-yourself” training system guarantees CHOICE, not chance 


Now you can pick the vocational training 
you like! Under the Army’s new “‘CHOOSE- 
”” Vocational Training Sys- 
tem, you choose your vocational training 


IT-YOI 


... and it's guaranteed before you enlist. 
Here's your opportunity to get valuable 
training and practical experience in the 
kind of work you enjoy! 


Choose your vocational training from many interesting categories like these... 


Radar & TV Repair Military Police Finance 

‘Atomic Weapons Printing Construction 
‘Surveying Physical Medicine Ballistic Missile Repair 
Military Intelligence Electronics Combat Engineering 


Dratting & Cartography 
Metal Working. 
‘Automotive Maintenance 
Machine Accounting 


Here's how you 


1. CHOOSE 
«++ before enlistment! 


Choose the vocational training 
you like from the categories 
currently available. Your Army 
recruiter will give you all in- 
formation and advice you need. 


2. QUALIFY 


- before enlistment! 


‘Take aptitude and physical ex- 
aminations....to be eligible, you 
must have a qualifying aptitude 
score and meet minimum physi- 
cal requirements for your choice. 


CHOOSE, QUALIFY and KNOW ... without the slightest 
obligation to enlist! You get the Army vocational training 
you like—guaranteed in writing—or you don’t enlist! This 
week, ask your local Army recruiter for complete details 
about the new Army system which lets you do the choosing. 


CHOOSE-IT-YOURSEL 


3. KNOW 


+++ before enlistment! 


If you qualify, you know you'll 
get the vocational training you 
like! Your choice is written into 
your future Army record—guar- 
anteed before you enlist. 


NEW “CHOOSE -IT- YOURSELF” 
VOCATIONAL TRAINING SYSTEM 


U.S.ARMY 
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Short Cuts 


and Tips 


Film-Holder Cases 


Save portage of sheet-film holders is 
assured on my long photo jaunts with 
these convenient cases. I made the peaked 
boxes of plywood, the twin hinged lids 
of aluminum, the covers of light canvas. 
The cases are 6” wide by 8” deep and 12” 
Jong, and accommodate 14 holders or pack 
adapters between plywood dividers that 
can be removed for bulky items. Zipper 
pockets hold extra film rolls or packs. 
—Francis S. Kalinowski, Syracuse, N.Y. 


>>To RELIEVE condensation, open the 
basement windows a few hours each day. 
You can tell condensation from seepage 
in a damp basement with a small mirror 
kept against the wall. If the mirror fogs, it 
is condensation.—J. E. Heft, Ionia, Mich. 


Making a Small-Parts Washer 


rcoLAron You can assemble 
an excellent washer 

for small parts by 
inserting an old 
aluminum percolator 
in a tin can. 
Select a can so 
sized that the bas- 
ket lip will rest on 
its upper edge. Pour 
in solvent until it 
rises to the desired 
level.—Victor H. La- 
moy, Upper Jay, N.Y. 
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Sliding Tape-Roll Cutter 


You can make a cutting edge for a roll 
of masking tape from the metal cutoff on 
a wax-paper dispenser package. Cut a 
length of the metal that will fit loosely 
around the roll and overlap on the inside. 
Slit the overlapping edges so they fit 
together neatly, bend to a rectangle and 
adjust it over the roll. Slide to cut any 
required length of tape, hold firmly, and 
tear off the tape against the serrations. — 
Barbara Nicholson, Park Ridge, N.J. 


>>> WorkNG with various kinds of wood 
dough, I found it helpful for neat patch- 
ing to wipe soap lightly on both sides of 
the putty knife. The plastic then won't 
stick and build up on the blade’s surface. 
—William B. Eagan, Floyds Knobs, Ind. 


Self-Suspending Brush Holder 


I’m kind of proud 
of my method of 
suspending a paint- 
brush in solvent. 
When I open a can 
of the right size, I 
leave the top at- 
tached for about 1”. 
Then I bend it up, 
crease it in the 
middle and snip out 
a slot to take the 
brush handle.—Frank 
Howell, Detroit, Mich. 


FROM THE MAKERS OF 
SKILSAW PRODUCTS\ 


new PERMA-GRIT’* hand sander 
cuts sanding time in half... 


A wonderful, new workshop abrasive. Sands twice as fast as old- 
fashioned sandpaper. Can’t be beat for removing old paint or 
enamel or for sanding wood, plastics, dry-wall, compositions. 


Ou its hundreds of sandpaper st! ts — Made with tungsten 
carbide particles permanently bonded to steel. Always stays 
sharp and ready to use any time. 


Deluxe Hand Sander Kit—Hand sander comes with two sanding 
sheets, one fine and one medium-coarse, at $2.95. Sander with 
choice of either sheet, only $1.95. Try a free demonstration at 
your local hardware, paint or lumber store. 


PERMA-GRIT FILES PLANE 


Flat or curved file, sands, planes, Safe wheels for table 
twice as fast shapes or notches or portable saws. 


PERMA-GRIT 
HAND SANDER 


*A Trade Mark of SKIL Corporation 


‘Made only by SKIL Corporation, 
manufacturer of famous SKIL 
and SKILSAW products, 5033 
Elston Avenue, Chicago 30, Ill 
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Short Cuts 


Calibrated Boring Bar 

A series of circumferential rings turned 
on a boring bar will help you to tell the 
depth of a cut, Space the divisions 4” 
apart and mark carefully with a punch. 
Then chuck the bar in the lathe and cut 
with a sharp-pointed tool. 

Numbering each inch will give you a 
visual depth scale you can see at a glance. 
—H. J. Gerber, Stillwater, Okla. 


inch Extension 

Ever find yourself without enough 
workbench surface on complicated jobs? 
You can add extra inches by putting on 
an extension leaf the length of the bench. 

Drill 14” holes through the edge of a 
two-by-eight or two-by-ten and line them 
up with blind holes of the same diameter 
bored in the front edge of the bench. 
Slide 14”-diameter steel rods into the 
holes to hold the leaf in place. Pull the 
rods out to store the extension.— William 
F. Eagan, Floyds Knob, Ind. 
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Easy Way to Drive Posts 

Druvine in steel rods or fence posts is 
much easier if you use a hardwood wedge 
grooved to fit against the post. Clamp it 
on with chains set in notches in the block 
and held with stove bolts and wing nuts 
pushed through appropriate links. 

Set the block at a comfortable height 
and strike it, not the post, with a sledge. 
—M. Robert Beasley, Jackson, Mich, 


How to Keep Dirt Out of Gutters 
Wuen I found dust * 

and mud accumulat- Y 

ing in the ends of my 
gutters, I cut a sec- 
tion out of the blank cur 
ends. Now eddying °7~! "| 

air currents blow dust right through, and 
there is less danger of rust from collected 
water.—Ernest E. Hurst, St. Louis. 


Clamps from Curling Clips 

I rounp a clip of 
the kind women use 
to curl their hair to 
be a useful clamp 
for cementing model 
parts. Bending the 
tips improves the 
grip. The clips come 
on 25-cent cards 
at variety stores — 
M. J. Killela, West 
Springfield, Mass. 


Perfect mating 


CRUISING COMFORT ON A 
HARLEY-DAVIDSON 


DUO-GLIDE 


Highways . . . expressways ... country lanes... 
city streets — there's always a smooth road 
ahead when you ride a Duo- Solo or with 
a buddy, you travel as smooth as silk—hydrau- 
lically smooth from front fork to rear suspension. 

And this glide-ride is a go-ride too. 74 cubic 
inches of OHV power are nestled compactly in 
this chrome and steel beauty. Also available in 
an “H” super-powered model with extra speed 
...extra stamina. Make a date to test ride the 
Duo-Glide at your Harley-Davidson dealer. Or 
use the coupon for free color folders. 


Harley-Davidson 


MOTOR CO. 
Milwaukee 1, Wisconsin 


HARLEY-DAVIDSON MOTOR CO. 
Dept. PS, Milwaukee 1, Wisconsin 
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Short Cuts 


How to Keep Your Doors Clean 
) i "Tue small fry will 
soil doors by shut- 
>| ting them without 
using the knob. A 
neighbor solved this 
problem in his house 
by gluing sandpaper 
along the edge. 
The unlooked-for 
roughness proved to 
be effective—like 
an electric cattle 
fence.—R. Mathiot, 
Lake Grove, Ore. 


Knot Anchors Extension Cords 
‘THe easiest way to 

keep the plug of an 

extension cord from 

pulling out of the 

socket of another is 

to tie a simple over- 

hand knot. Entwine the ends of the cords 

and insert the plug. It can’t slip out. 

—T/Sgt. Kenneth R: Zinke, Rantoul, Ill. 


SAW-TABLE TOP 


How to Kerf Long Boards 

Ir you use a circular saw to cut kerfs 
across the center of a long length of 
wood, the weight of the ends may damage 
them while stili on the table. You can 
avoid this danger by stiffening the wood 
with a board clamped over the work area. 
—Donald Spichuk, Brooklyn, N. Y. 


>>To KEEP lime and fertilizers from 
rusting the underside of my lawn mower, 
I paint it with automobile undercoat. It 
resists chemicals better than ordinary 
paints.—Harold Showacre, Annapolis, Md. 
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Labor-Saving Paper Rack 

I piscarp old newspapers on a shelf in 
my basement over which I have driven two 
nails. Cords hang from the nails so the 
papers lie on them. When a stack is big 
enough, I tie it up neatly for the waste- 
paper pickup.—C. C. Cooley, Detroit. 


>>>Tue aluminum liners found in some 
individual-size cereal packages make good 
between-jobs containers for small paint- 
brushes. Wash the bags thoroughly and 
turn inside out so you won't get crumbs 
in the brush. Wipe out as much paint as 
possible, dip the brush in thinner, put it 
in the bag and tie the open end around the 
handle. You can keep it pliable indef- 
initely—W, A. Joseph, Findlay, Ohio. 


Paintbrush for Inside Gutters 
Facep with painting the inside of sev- 


eral gutters, I devised a brush that 
would reach the sides and bottom of the 
troughs and paint the supporting strips 
at top and bottom. It works equally well 
on both half-round and square gutters. 
I drilled bolt holes through one end of 
a length of do-it-yourself aluminum and 
the ferrule of a sawed-off 2” brush. 
Next, I bent the end in a vise a little 
less than a right angle and bolted it to 
the brush. A handle made of friction 
tape at the other end provided a good 
grip—Reginald Dennis, Rockford, Ill. 


Did ’59 Bring You The Car You Asked For 


what About the ‘59 


cars? 


New Automotive X-Ray 
Compares All Leading 1959 Low-Priced Cars! 


Before you buy any new car, you'll 
want the straight facts on quality, 
features, economy, performance, room 
and comfort. 

Within the pages of the 1959 edition of 
the popular AUTOMOTIVE X-RAY 
you'll find the answers. The X-Ray gets 
beneath the skin of each car. . . ana- 
lyzes them side-by-side to show you 
what you get for your motor car dollar. 
Here is a revealing comparison of the 


new cars that presents the facts in 
clear, easy-to-read, easy-to-understand 
fashion. 

All information is derived from auto- 
motive engineering publications and 
from the official literature of car makers. 

Save time . . . save money when 
buying a new car. Go first to your 
nearby Rambler dealer for your 
FREE copy of the authoritative 1959 
AUTOMOTIVE X-RAY. 


Has 1959 brought you the car you 
want? Contrary to the expressed 
wishes of most car buyers, most 
ey American cars have grown big- 
ger, bulkier, more expensive to 
operate. Rambler has held the 
line on size in 6 «+ further 
[2 improved economy and comfort. 
Get all the facts in the 1959 
AUTOMOTIVE X-RAY. 


See Your Nearby RAMBLER Dealer 
For Your Free Copy of The 1959 Automotive X-Ray 
Get It Today... No Obligation! 
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NEW. ..different 


Lual Action 


MOTOR OIL 
.for both 


MOTOR OIL 


| ee €] 


Short trip city driving causes “cold 
engine” sludge that promotes excessive 
wear. Long trip “hot engine” highway 
driving produces power-robbing piston 
and valve varnish. New Kendall Dual 
Action Motor Oil solves both problems... 
sells at the regular price. 


Ask your favorite dealer for it 


KENDALL REFINING COMPANY 
BRADFORD, PENNA. 
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Air-Lifting a Giant Missile 
[Continued from paze 110} 
ning” they call it—for engine fires, run- 
away props and other unwholesome de- 
velopments during these critical moments. 

Apparently all the tie-downs had been 
used to secure the Thor, for there were 
none left to tie down Gachesa and me. 
We were sitting there on the floor like 
two loose peanuts in a giant beer can. In 
case of any sudden stoppage it wouldn't 
take a 704 computer to figure out where 
we'd go: two jagged holes in the front 
end of the thing. Gachesa took out a 
whodunit and began to read as Major 
Blakey taxied out toward the end of the 
5,000-foot runway. 

Blakey did the usual fiddling and jazz- 
ing with his engines, holding the brakes. 
Then he poured it on—that unmistakable 
solid all-out blast that jitters your back 
teeth—the full-power commitment to 
takeoff necessary on a short field with 
a heavy load. The plane began to move 
forward like a tired cow. The Douglas 
plant inched past on the right. 

I looked up at the ceiling, waiting for 
the swaying buoyant feeling you get when 
the airplane leaves the ground. It didn’t 
come. I looked out again. The Douglas 
plant was still there, moving slightly 
faster, and the engines were bellowing 
frantically. Too far down the field to stop. 

Then, ponderously and painfully, the 
plane left the deck, and I took in a big 
relieved lungful of air—and held it, trans- 
fixed with horror—for all four engines, 
in that instant, lost their frantic snarl of 
power, and fell sickeningly, to a hoarse 
and feeble gasp. I shut my eyes tight. 
This, it seemed, was it. . . 

No crash came. Somebody touched my 
arm. Sergeant Russell grinned broadly. 
“Nasty moment when we left the run- 
way,” he yelled in my ear. “Notice it?” 

“The engines?” I yelled back. 

“Yeah. Sounded like the things all 
quit. It was the gully. When we passed 
over it we lost the reflecting surface that 
was bouncing our sound back.” 

Passing the pipe. Flying with a Thor 
missile in the rear of a C-124 from Cali- 
fornia to Florida had its little incon- 
veniences. We'd been assigned a flight 
altitude of 13,000 feet from Santa Monica 
to Carswell Air Force Base, in Texas, 
many many hours away, and in case you 
didn’t know it, the air gets mighty thin 


Air-Lifting a Giant Missile 

up there after awhile. It didn’t bother me 
until I got up on my feet to take a look 
out of a window. Then I sat right down 
again, lovely dark smudges floating about 
in my brain. Russell came to the rescue 
with a walkaround oxygen bottle and 
mask. A dozen big drags on that pure 02 
and I was back in business and passed 
the pipe to Gachesa. 

“Hit it often,” Russell advised us. 
“We've got plenty—and it can’t hurt you.” 

About an hour out, the fuselage heat- 
ers quit. Gachesa and I wrapped our- 
selves in some blue Air Force blankets we 
found in a box, lay down on the deck and 
shivered, our breath white in the freezing 
barn of a place. A man wearing an oxygen 
mask with a steel container strapped to his 
back, Sergeant Gordon Thompson, the 
flight engineer, now wormed his way past 
the Thor with two heavy flight jackets 
belonging to the two loadmasters, Curry 
and Edge—and never have I been more 
grateful for an article of clothing. 

Major Blakey made one of his usual 
old-pro, grease jobs when he landed at 
Carswell, and most of us piled out onto 
the hardstand in the dark, working our 
arms and legs to get the kinks out. 
Gachesa, poor fellow, had to stay aboard 
the plane and watch his precious heating 
system. Sergeant Thompson had to stick 
around and bird-dog the refueling proc- 
ess. The rest of us drove to Operations 
—past an exciting line-up of brand-new 
B-58 Hustler bombers, the USAF's 1,500- 
m.p.h, pride and joy. 

‘As is S.0.P. for a night refueling stop, 
we were there much longer than anybody 
expected (somebody had lost the key to 
the flagpole) but when we were finally 
back aboard the C-124, nobody was 
sweating a drop over the takeoff. Cars- 
well is the first home of the monster B-36s, 
those 10-engined elephants that had to 
run half across Texas to get up speed to 
lift off. We had our wheels up and our 
flaps retracted before we hit midfield. 

At the Cape. It was high noon of the 
following day before we landed at the 
Cape. I was completely bushed, even 
though all I’d done was lie there and 
wait. My legs were rubbery, my eyes felt 
as if they had sand in them, my ears rang 
unpleasantly from the blast of the big 
engines, and I had a robust case of heart- 
burn from the sandwiches and coffee I'd 


you need SURFORM®!” 


“Anyone who trims, smoothes or forms wood, 
or other materials like aluminum, plastics, as- 
phalt tiles and even mild steel, can use Stanley 
SURFORM. In fact, you need SURFORM.”” 


So says an expert who has been using tools and 
teaching with them for SO years. Mr. Maximilian 
Komow knows tools, He also knows the amazing 
performance of Stanley SuRFORM, He recommends 
it enthusiastically. 


- Pocket SURFORM 
$1.49 complete 


SURFORM Plane 
53.69 complete 


SURFORM File 
with regular blade—$2,69 complete 


EXTRA! New Blades Now Available! 


Full size flat blades—98¢ each 
Full size half-round blades—$1.19 each 
Pocket suRFoRA! blades—75¢ each 


See Stanley suRFoRM. Try Stanley suRFORM. You'll 
want Stanley suRFoRM in your shop, On sale 
wherever good tools are sold. 


STANLEY TOOLS © THE TOOL BOX OF THE WORLD 
Division of The Stonley Works, New Britain, Conn. 
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o 
I’m sure of 


((o, 132 Series) 


“After you've put a lot of work into a 
job, it’s a poor time to discover you can’t 
trust your level... 

“That's why I use the Starrett No. 132 
Precision Level. It’s made from the finest 
seasoned cast iron — built to take hard 
use and give a lifetime of accurate serv- 
ice. The big main vial and double plumbs 
are graduated for easy reading. Base has 
new involute groove for use on flat or 
cylindrical work and the frame has a 
tough black wrinkle finish that stays 
clean, always looks good.” 

Strrtt No. 132 Sevies Levels, in 4,6, 9,12, 18 and 26 


Precision Levels, Bench Levels, Engineer's 
(Coss Test Levels, Line L 
fine tools for mechanics 


id Plumber's Levels. 
‘more than 3,000 


BIG NEW CATALOG — FREE 
Describes ond illustrates over 


leading Industrial Supply Distrib- / 
utors and Hardware Tool Stores 
THE L. S. STARRETT COMPANY 
Dept. PS Athol, Mass., U.S. A. 


Please send my free copy of the big, new Storrett 
No. 27 Catalog. 


—— 
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Air-Lifting a Giant Missile 
gulped back in Texas. Major Blakey, of 
course, had scarcely slept at all. Gachesa 
hadn’t slept a bit (he wasn’t permitted 
to take his eye off that bird for a mo- 
ment). And the rest of the crew had been 
up and about 90 percent of the time. 

Who greeted us when the C-124 rolled 
to a stop on the Cape Canaveral skid- 
strip and opened its mouth to disgorge 
the Thor? A cop! A very, very tough cop, 
packing a gun. Morris and I were both 
carrying cameras. We were in civilian 
clothes. This cop’s eyes narrowed like 
Jack Webb’s on a bad night, and he said, 
“Okay, you guys—what’s going on here?” 

Morris presented our orders, which, 
fortunately, spelled out our mission in 
detail. The cop looked at them doubt- 
fully and demanded to see our personal 
identification. Having compared that with 
the orders, he said he was sorry, but these 
orders were only mimeographed. He'd 
have to take us into custody until he 
could confer with his boss and with 
Colonel Sid Spear, Information Service 
Officer on the Cape. 

“Look,” Morris said nervously, eyeing 
the efficient Cape ground crew, who had 
already begun to unload the Thor missile, 
“T got to get pictures of this unloading. 
It’s part of the story, and—” 

“Never mind that, Jack,” the cop said. 
“Not until we find out who you are and 
whether you got any right to be here.” 

Colonel Spear, bless him, spoke the 
magic words on the telephone a few mo- 
ments later, and our man became most 
friendly and cooperative. He permitted us 
to take our pictures. He then very kindly 
drove us to the gate of the Cape reserva- 
tion where we could get a cab, “It wasn’t 
that I had anything against you guys,” he 
explained. “But I got to admit you shook 
me up a bit. Civilians walking out of a 
missile plane with cameras on! Well, it 
just never happened here before . . .” 

Which is true. And before you've even 
read this piece, our big, white, 1,500- 
mile Thor will have been fired from the 


| Cape—either over the South Atlantic 


range, as part of the USAF’s continuing 
testing program to perfect this combat- 
ready missile further—or, like the recent 
heavyweight Atlas satellite, to circle the 
earth. Thinking back, I don’t mind the 
sweat. It’s probably as close as I’ll ever 
get to the stars. END 


KEEPING PACE WITH THE DYNAMIC AUTOMOTIVE INDUSTRY 


CARTER 


.. world’s largest independent manufac- 
turer of automotive fuel systems marks its 
first fifty years of engineering the future 


CARBURETORS + FUEL PUMPS ~ FUEL FILTERS 


Keep swift, sure power for years 
.. have your car serviced regu- 
larly at the Sign of the Carter- 
Trained Expert. Look for the 
Carter sign or check the yellow 
pages of the phone book. 


CARTER CARBURETOR 


oivision of (Cf INDUSTRIES, INCORPORATED 


ST. LOUIS 7, MISSOURI 


MOLDS 


PLANES 


NEW BELSAW MULTI-DUTY Power Too. 


Now you can use this ONE power-feed shop to turn rough 
lumber into high-value moldings, trim, flooring, furniture 
+ «ALL popular patterns, 
RIP...PLANE...MOLD... 
separately oF all at once by pawer-feed with » one 
horsepower motor. Use 3 to 5 HP for high speed com- 
output. 
FULLY SAFE-GUARDED, 
nti-kickback design. 
Low Cost... You can own this money-making power tool 
for only $30.00 down payment. 
Write TODAY for free Cotaleg 
BELSAW POWER TOOLS © 923 Field Bide, Kansas City 11, Me. 


STEREO? 


Change for the Better 
Change to WM. 


E The Stereo Record Changer 

; With Transcription Turntable 
Performance Quality stereo 

06 reproduction starts with the 


record changer. Depend on 
V-M for precision performance — as 80 
many leading manufacturers do. V-M 
Stere-O-Matic® Automatic four-speed 


record changer, Model 1201, with stereo 
cartridge and ‘stylus, dual ‘outputs and 
stereo /monaural switch. Model 1202, 
with four-pole motor and plug-in head 
for GE and other magnetic stereo or 
monaural cartridges. Both available on 
matching base pan as Models 1226 
and 1228. 
See your dealer now. 

World Famous for the Finest in Phonographs, 
Tope Recorders and Record Changers. 

V-M CORPORATION - BENTON HARBOR, MICHIGAN 


#Q\OICE ~ MUSIC 
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LOOK, MISTER! 


Os Selh-Gripping 
CHAN "ey LOCK 


No. 410 


HEAVY-DUTY =a 


How's this for gripping power? 
You won't know your own 
Seah Sea ge 
this heavy-duty 

plier. The Channelfock No- 310 
HEAVY-DUTY is actually a com: 
bination plierwrench . . . and it 
will get. into tight places you 
can't reach with a pipe wrench 
A mighty handy, multi-purpose 
tool with four jaw adjustments 
up to 1-1/8". 


ASK YOUR TOOL SUPPLIER FOR A 
CHANNELLOCK No. 410 HEAVY-DUTY PLIER 


Mihi 


CHAMPION DeARMENT TOOL COMPANY 


MEADVILLE, PENNSYLVANIA 
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Blizzard on Skis 
jones from page 139} 

body with sheet-n ‘metal screws. For body 
covering, builders use sheet aluminum 
(also metal-screwed to the frame), reg- 
ular aircraft cloth and dope, or fiber-glass. 
Plexiglas is universal for windshield and 
window areas. 

Both the body shape and the door-open- 
ing mechanism offer further scope for in- 
genuity and craftsmanship. The simplest 
door is the standard, swing-out, car-door 
type. But some snowplaners have rigged 
top-opening deals like those on ultra- 
sports cars, or slide-backs as on airplanes. 

The engine is bolted onto a cross- 
braced, welded-tubing support over the 
axle that connects the two rear skis. It 
must be high enough to give the prop 
adequate ground clearance. To compen- 
sate for forward thrust, the engine's 
weight is centered back of the axle. 

How much do they cost? Before you 
get too enthusiastic about snowplanes, 
consider price tags. Naturally, there’s a 
big variation, depending on how finished 
a ship you want, and whether you insist 
on features like fancy enclosed. bodies 
and starters. You can pay from $1,500 
to $2,500 for a typical two- to four-place 
snowplane. A really polished product 
like the CallAir, built in an aircraft plant 
by skilled mechanics, goes for around 
$4,000. 

But if you build one yourself, you can 
pay full price for materials (exclusive of 
engine and prop) and be in business for 
under $500. The cost of the engine will 
depend on your location and your good 
—and someone else’s bad—luck. Engines 
from wrecks—Lycomings, Continentals, 
and the older Franklins—often are fine 
for this purpose. Also, you may run into 
an engine with lapsed airworthiness that 
will shove a snowplane nicely for a tab 
of $100 up. Props cost $75 and up for 
an average ship. 

For a long time now, aircraft engines 
and, of course, snowplanes have featured 
12-volt-systems, twin mags and robust 
carburetors. They insure quick starts on 
40-below mornings. Most of the currently 
built ships include starters. A typical 
snowplane instrument panel includes a 
tachometer, ammeter, oil-pressure gauge, 
and dual switches for the plural mags. 

You're off. When starting, you switch 
on the mags, pull the choke, push the 


DOLLARS FOR MATERIALS? 
HOURS and HOURS 
in WORK? 


SPEND A PENNY MORE 
FOR PERMANENCE WITH 
SOUTHERN FASTENER: 


= 


NOTHING con take the place of the right 
screw for the right job in your shop proj- 
ects, whether at your work or your hobby. 


Professional craftsmen know that only a screw holds 
like a screw. So why risk having @ sub-par project, 
when Southern QUALITY Screws and Bolts give your 
work finish, permanence, and quality. 


Specify SOUTHERN SCREWS in the EZ to CO 
package at good hardware or building supply stores 
everywhere, And ask for your free copy of Southern’s 
TC-4 folder, showing how to select ond use the 
proper size screws, how to drill pilot holes, etc 


Southern Screws Sold Through Leading 
Wholesale Distributors 


DREMEL MOTO-TOOL 
THE “POCKET SIZE MACHINE SHOP” 


‘Handiest tool you'll ever own. Its high speed 
[eset ae preiston petmting. policing, re 


, deling. copraring. Ge boring, sbato- 


finished job a. professional 
Wie Sy Wet cy 
See ie core 
Ba ppt ey ree 
wa eo corer, ar 
Soe eats 
Ste afl seen 
earthen oh 


smiths, schools, 

SEE YOUR DEALER 
for write for FREE 
eatalog on the 
fame Dremel 

tools. 


MOTO-TOOL KIT No, 2 
ter ‘shown ine. ode 
ha, 2 hoto-Tost, 
MODEL NO. LonnnunmenS$1A8S  cessories Chia: spe 


MOTO-TOOL MODEL No. 2,519.95 steel cutters, 


MOTO-TOOL KIT No, 1....ganso hte, ete) 


QUALITY POWER TOOLS SINCE 1934 
DREMEL MFG. GO. beg. 1298, racine, wis. 


Extra 
Protection 


With Twin Gauge Panel, Tells more than 
ordinary “warning lights.” Gives rate of cur- 
rent flow . . . helps prevent overcharging or 
discharging of battery. Tells exact oil pressure 
helps assure safe engine performance. 
Only $9.90. 


Extra 
Performance 


With Electric Fuel Pump. 
Gives instant starts...delivers 
steady flow of gasoline. Ends 
vapor lock due to abrupt tem- 
perature changes. Eliminates 
stalling due to surging or 
overpressure. Ideal for high 
compression motors. Only 
$39.95. 


w/ 


Extra 
Economy 


With dependable Motor 
Minder. A must for every 
driver who wants top mileage 
per gallon of gas. Helps avoid 
costly repair bills by giving constant check 
on condition of spark plugs, carburetor, rings, 
valves, timing, ete. Pays for itself in savings. 
Easy to install. Only $12.05. 


sonst 
STEWART- WARNER 


CORPORATION 
Dept. AN-29, 1840 Diversey Parkway, CI 


14,11, 


reanvany 1959 257 


UFKIN 


precision tools 


for the 


perfectionist 


EASIER TO READ 


Bigger Barrel. Graduations are farther 
apart and numbers are larger for fast, 
accurate reading. 

Exclusive Cam Lock. A flick of your 
thumb and you lock the setting. Pre- 
vents costly errors in reading. 

Simple Adjustment. Reading line stays 
in original position. Makes it easier to 
keep your mike accurate. 


Always buy from your distributor 8 
THE LUFKIN nc company 


RULES + PRECISION TOOLS 
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The Snowplane: Blizzard on Skis 
starter, and find you're sitting in the mid- 
dle of a life-sized windstorm. To take off, 
or break out of the settled snow that often 
sticks to runners, you use full throttle. 
After the plane is under way, you throttle 
back, aircraft style, to an operating speed 
that conserves the engine. 

Mileage on these captivating contrap- 
tions varies with the size of the rig, engine, 
and conditions of snow, wind and topog- 
raphy. John Krause cl: up to 35 
m.p.g. when wind and snow are ideal. 
Jack Shepherd, another Jackson, Mont., 
snowplane builder feels that eight to 12 
m.p.g. is a more realistic average. 

Two types of steering gear are used. 
The first is the cable wound on a wheel, 
and connected through sheaves to the 
front ski structure. It is simple, effective 
and self-centering. For a more stream- 
lined appearance, some builders have 
switched to a regular automotive, gear- 
type mechanism concealed in the hull. 

Krause built the first planes for kicks, 
and used them profitably to scoot over 
the snow-drifted terrain to bag coyotes 
for both sport and bounty. Today, with 
the bounty off, Big Hole ranchers use 
their snowplanes to run alongside coyotes, 
and grab them (with a gloved hand) 
by their tails, and chuck them into bur- 
lap sacks. At the end of the chase they 
turn the live coyotes loose, forever after 
to scurry frantically for cover at the 


| sound of a plane motor. 


Lots of uses. Snowplanes are fine for 
ski-joring—towing skiers on exciting runs 
over the snowy fields and mountainscapes 
—and as mobile ski lifts. Every winter 
several families truck their ships down + 
to snowbound Yellowstone Park and 
snowplane in to Old Faithful. 

‘The strange ships have their practical 
uses, too. Ranchers use them to check 
on cattle, and to supply their back-coun- 
try hands during the stretches when side 
roads disappear in the snow. Several 
youngsters get from ranch to road via 
snowplane in time for the school bus. At 
least one snowplane has been used to rush 
an appendicitis victim out from her snow- 
bound ranch home just in time to save 
her life. And, as an unintended feature, 
the snowplane propwash has proved most 
effective in sucking flames away from a 
burning building—an important adjunct 
to rural firefighting. END 
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The, Vickers, model V-212 
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What We Know About Skidding 


heating the rubber. The greater the 
amount of heat developed, the greater the 
work done, and the greater the force 
needed. So rubber that heats up easily 
will require a very large force to keep it 
sliding. It would make a tire with high 
resistance to skidding. 

‘Tabor proposes two ways to get around 
the very practical objection that such 
tires might wear out from overheating 
before you got a chance to try their skid 
resistance: 

1. Use the quick-heating rubber only 
for the tread, slow-heating rubber else- 


where. 

2. Make the tire narrow, to reduce the 
amount of rubber flexed (and the heat 
generated) in normal rolling. (Wheel 
diameter would have to be increased to 
provide enough contact with the road.) 

Brakes that stop skids. General Mo- 
tors, Ford and Bendix (a major brake 
supplier) are all known to be working on 
an anti-skid brake. None of them will talk 
about it. However, Dunlop Rubber Com- 
pany, the British tire outfit, has also 
made one, and reported on it in detail. 
The idea is simple: 

To skid, the wheel has to stop rolling. 
‘The anti-skid brake would never let that 
happen. The instant the wheel began to 
stop rolling, the brake would go off. As 
soon as the wheel began rolling again, the 
brake would go on again. 

This system would make brake pres- 
sure go on and off very rapidly—automatic 
fanning, in effect. You would get maxi- 
mum braking effort just short of locked 
wheels, and you could always steer. 

British Government tests of the Dun- 
lop “Maxaret” (on a Jaguar Mark VII 
equipped with double-pad disk brakes) 
proved this out. The car remained steer- 
able, and stopping distances on wet pave- 
ment were reduced as much as 18 percent. 

In this country, Prof. Archie Easton of 
the University of Wisconsin, who is chair- 
man of the Safety Council's Committee 
on Winter Driving Hazards, tried out a 
similar brake last year on the ice of Pine 
Lake. This was a Finnish development, 
still experimental. It worked by releasing 
the rear brakes whenever the front wheels 
locked. Professor Easton told Poputar 
Science: 

“It showed up very well—even stop- 


HOME REPAIR TIP NO. 41 


Mend cracked radiator hoses with a 
wrap of tough, waterproof “Scorcn” Brand 
Plastic Tape. Stretchy, all-plastic tape resists 
heat, oil, corrosion, sticks tight as skin. Will 
not crack. Comes in seven permanent colors 
and clear. Ideal for mending, decorating, iden- 
tifying. Get “Scorcn” Brand Plastic Tape, 
34" width, 25¢; 14" width 
5O¥ at stores everywhere. 

Don't run short... 


NEXT TIME BUY TWO! 
Made by 


MODERNIZE WITH MARLITE 
For years of wear, minutes of care 


Marlite is quickly installed over old or new walls 
with ordinary tools. Baked melamine plastic finish 
heat, moisture, grease, acids, stains; cleans 

‘a damp cloth. Planks, Blocks, large Sheets 
available from building materials dealers in deco- 
rator colors, wood finishes, marble patterns. Look 
for the Marlite name on the back of every panel— 
your guarantee of satisfaction. For free decorating 
book, write Marlite Division of Masonite Corp. 
Dept. 226, Dover, Ohio. 


| Marlite | plastic-finished paneling 


ANOTHER QUALITY PRODUCT OF MASONITE® RESEARCH 
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these 4 knobs provide 
unlimited control of 
frequency response 


New Blonder-Tongue Hi-Fi Amplifier 


The Model A-1 Amplifier divides the audible 
spectrum into its four significant segments 
(BASS, LO-MIDDLE, HI-MIDDLE and TREBLE.) Four 
separate tone controls permit you to boost. or 
attenuate any frequency range or combination 
of ranges. Solo instrumentalists or vocalists 
may be drawn out of the orchestral back- 
ground to take their places in front of the 
orchestra. Correction for poor room acoustics, 
or for deficiencies in associated equipment, i 
instant and exact. Power output is 12 wat 
(music wave forms). 

Frequency respon % db from 30 to 
15,000 cps; harmonic distortion, below 19% 
at 10 watts output, Magnetic and crystal car- 
tridge; tape and tuner inputs. Complete func- 
tion selection. Performance you'd expect to 
find only in amplifiers costing considerably 
more! 77: 


MATCH THE A-1 WITH THE B-T TUNER AND 
SPEAKER—a versatile hi-fi system for under $160 


7-88 FM-AM TUNER—Amazing sensi- 
tivity on FM and AM. Frequency re- 
sponse, 20~20,000 CPS. Built-in FM 
‘and AM antennas, with provision for 
external antenna. Accurate, stable 
Slide-rule tuning. 64,50 


'S$.-2 Twin Speaker System—Includes 
two matched 4” speakers with over- 
lapping frequency ranges in an 


acoustically correct enclosure. Ideal 
as 2 multiple speaker system or for 
Stereo conversion. 16-ohm impedance, 

15.95 
R.98 FM-AM Radio—The convenience 
of a complete FM-AM radio, with no 
sacrifice in quality. Superb interfer 
fence-free reception, even in critical 
arene, Amazing sensitivity on FM 
and AM. Accurate, stable slide-rule 
tuning. 64.50 


For complete details, write to Dept. PS-2 


fi) BLONDER-TONGUE LABORATORIES 
9 Alling Street, Newark 2, New Jersey 
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3-IN-ONE OIL 


Always use REGULAR or OIL SPRAY for genet a 
ELECTRIC MOTOR OIL for heavy duty. BUY ALL THREE! 


TOYS BROKEN ¢ eo 


Fix ‘em quick with the one and 
only Plastic Wood. Ie can be ga 
sanded, planed, painted! 


For surest results always use GENUINE 


PLASTIC WOOD 


Handles like putty—hardens into wood! 


UNIT 


coni¢mmat cost 


What We Know About Skidding 


ping a skid after one had started. But the 
trouble with all these things is that 
they’re complicated and expensive.” 

Stickier roads. A quarter-century of re- 
search has shown how to make pavement 
do its part in preventing skids. 

‘The ideal turns out to be a surface like 
sandpaper, made up of many very small 
and very sharp projections. The pro- 
jections catch in rubber to give a tight 
grip. They have to be sharp so that they 
can break through the film of water that 
causes slipperiness. They have to be 
small and numerous to leave many little 
“valleys” that will drain skid-producing 
water away. 

Both asphalt and concrete will make 
surfaces like that if mixed properly. One 
problem, though, is keeping that sand- 
Paper roughness. The gravel and sand 
most often used as aggregate in U.S. high- 
ways is crushed limestone. Traffic quickly 
polishes limestone so smooth that it is 
slippery even when dry. (In Virginia, 
three counties that use limestone have 


| twice as many skidding accidents as the 


other counties.) The remedies are usually 


| expensive—natural sand or gravel aggre- 


gates or special thin coatings of sharp 
sand or aluminum-oxide abrasive mixed 
in plastic or asphalt-rubber latex. 

The tricks that don’t work. Like all 
folklore, the skid talk you hear at the 
grease rack is half truth, half fancy. Sci- 
entists have checked out both kinds. 
Some ancient and honorable skid pre- 
ventives that have been disproved: 

© Soft tires. Recommended pressure or 
higher shortens stopping distance and im- 
roves cornering on glare ice. Lower pres- 
sure (by seven to nine pounds) does help 
you start from a standstill. 

© Manual transmission. In a Safety 
Council test, the automatie hydraulic 
transmission’ provided 30 percent more 
pull. (A limited-slip differential defittitely 
helps.) 

© Anti-skid gimmicks. The Safety 
Council tested one: a 50-pound weight 
centered inside a tube by springs and 
mounted across the back of the car. It 
was supposed to prevent sideslip. It 
didn’t. 

‘There are other ideas that don’t work, 


i} 


| but fortunately, still more that do. And 


new ones are coming up as scientists spur 
research into this driving hazard. END 
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1YEAR DELTAGRAM —DELTAGRAM 
SUBSCRIPTION 


YEARBOOK 


money order for aely $2.00 to: Delta Power Toal Div, Rockwall 
‘Manufacturing Co, 5048 N. Lexington Ave, Pituburgh 8, Po. 


for either wash-off or scrape-off removal. Write for 
free folder describing a professional's way to re- 
move old finishes. The Klean-Strip Co., Inc., P.O. 
Box 10083D, Memphis 6, Tenn. 
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A Clo: Look the Simca 
(Continued from page 156] 
44.4:1 rear axle, I found myself accelerat- 
ing on moderate grades. The top three 
gears are synchronized. 

Still, I have some complaints about the 
gearshift; its throws are short and precise 
but the action is so stiff you have to work 
at it. The neutral position is deceptive; 
shaking the lever up and down is no as- 
surance you're not in gear—the stick 
wiggles even when it is. Most drivers find 
it hard to get into reverse at first. It’s 
down under fourth, impossible to gauge 
by eye. 

Pros and cons. Front head and leg room 
are only average, or tight for tall drivers. 
But I'll give the reclining seat backs 
(standard in the Super De Luxe sedan 
shown) an enthusiastic check mark, At 
the touch of a lever they adjust to any 
position from a road-racing stance to a 
throughway slouch. 

I like the warning light that comes on 
when gas is down to a gallon, but wish 
the car had an engine-temperature gauge. 
‘The two-toned horn has a dulcet tip-of- 
the-hat note for lady pedestrians, plus a 
plaintive but penetrating one for high- 
way use. One trouble is hitting the horn 
ring in a hurry—it's inside and under the 
wheel rim, 

‘The steering wheel should be redesigned 
to eliminate a nastily protruding hub. 
Some drivers, too, may wish for a foot 
dimmer instead of the push-pull knob 
that sticks out of the steering column. 

Timed signals. Turn signals are set by 
a lever on top of the inner steering-wheel 
hub, and stay on no matter how you turn 
the wheel. When you flip the lever over, 
the signals start blinking and current 
flows to a heater wire wound around a 
bimetal strip 

In a few seconds the heat warps the 
strip enough to make it trip a contact 
lever, opening the heater circuit. On cool- 
ing, the strip springs back, finally trip- 
ping another contact that breaks the sig- 
nal circuit. As the total “on” interval is 
about 15 seconds, you have to reset the 
lever if traffic delays the intended turn. 
But you're still one up on those dopey 
characters who keep signaling a turn they 
made miles back. 

The Simca speedometer lies doggo until 
you go 10 m.p.h., which is where the dial 
starts. A single lever controls both venti- 
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WE CAN 
MAKE MONEY 
(SS. TOGETHER 


Bower “sat rast” Here is an opportunity for a 
‘Corperation” man who knows service sta- 
tions to be his own boss, The 
right man will make money, more money 
than he'll make working for someone else, 
We'll make money too. So we make sure he 
gets all the training and help he needs to 
start him toward a substantial income. 


‘The man we want will become a distributor 
for the Bowes “Seal Fast" Corporation in a 
protected territory. He will call on service 
station operators and supply their needs for 
automotive parts and accessories. This is a 
solid, depression- 
earn the right man $9-$12,000 a year in a 
few short years, But you'd better know this 
about it before you inquire. A Bowes dis- 
tributorship is no snap. You'll have to work 
and work hard. You'll have to give it your 
full time. And, as in any other worthwhile 
business you might start, you will need to 
make an investment of ‘about $7,500 in a 
truck and stock. Most important, you've 
got to have the will to succeed, 


Are you the man we want? If you think you 
are, mail the coupon below for our free book- 
let, “So You Want To Be Your Own Boss!” 


Bowes Distributors throughout the country 
are part of a multi-million dollar operation. 
‘They represent a firm which in 40 years has 
grown to be one of the largest of its kind, 
with plants in London, England, Hamilton, 
Ontario, Riverside, California, and Indian- 
apolis. Its credit ‘rating through Dun & 
Bradstreet is the highest (AAA-1) available. 


Indianapolis 18, Indiana. 

ind a copy of "So You Want To Be Your Own 
‘Also tell me without obligation how T-can KO 
Into’ business for myself as a Bowes Distributor 


Age. 


Phone. 
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Build this smart vacation cabin for 
$1,000 with easy-to-use FIR PLYWOOD 


+++ include six 14” x 20” sheets. 
Fully detailed with materials list, 
illustrated step-by-step instructions 


Here's a good looking, low-cost “second home" for beach or 
mountains that combines real Ii with strong, money- 
‘saving fir plywood construction, Cabin is 400 aq. ft.; includes 
big living area, bedroom, kitchen and bath—plus roomy 8! 
x 20° “second floor” sleeping deck. Big plywood panels 
‘simplify construction—even for amateurs. Parts can be pre- 
built in your garage or basement to speed work on site. 
Materials cost about $1,000, not including fireplace. 


ORDER CABIN PLAN NO. 2. 25¢ per set postpold. Or 
send 10¢ for idea-packed 12-page color illustrated Cabin 
Plans Catalog. (Offer good USA only) 
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A Close Look at the Simca 
lation and heating, the latter indifferent 
until you slip a fiber blind into position 
before the radiator. 

Unitized construction makes the Simca 
draft-, rain- and rattle-resistant. But it 
also means that a crumpled fender has to 
be chiseled off along the weld, making for 
costly body repairs. The front doors slam 
with a regrettably tinny sound, though 
they fit so well that, with all windows 
shut, they are hard to close against the 
trapped air pressure inside. 

W hat’s in a name? That name Simca is 
a batch of initials standing for Société 
Industrielle de Mécanique et Carrosserie 
Automobile (roughly, Automotive Ma- 
chinery and Body Manufacturing Co.) of 
Nanterre. The company also makes 
a line of trucks, tractors and farm machin- 
ery. 

The first Simcas shipped here went to 
California in 1956. Mushrooming sales in 
1957 quadrupled in 1958. Chrysler, shoot- 
ing for a 15-percent share of the imported- 
car market, has set up Simca parts depots 
in five key areas, is unloading cars at nine 
ports, and last year began training me- 
chanics in Simca servicing. 

Eight Simca cars will be offered, start- 
ing with the De Luxe sedan at $1,698. 
The Super De Luxe sedan at $1,798 has 
a nicer interior, reclining-back front seats 
that make up into a bed, a windshield 
washer and a dash of chrome trim. These 
and the Chatelaine, a two-door station 
wagon at $1,963, all have the 48-hp. en- 
gine. 

‘The higher-compression 57-horse en- 
gine will be in the Plein Ciel, a two-door 
hardtop at $2,947, and the Oceane con- 
vertible, topping the line at $3,167. 

This hot little engine will also power 
the Simca Ariane, a four-door sedan on a 
106-inch wheelbase, at $2,102. There will 
also be two vestpocket V-8s on a 106-inch 
base, an Ariane at $2,264, and the Vedette 
Beaulieu at $2,501. The long-stroke 90- 
degree V engine develops 84 hp. on 7.2:1 
compression. 

In France, Simca offers cars with the 
Simcamatic clutch, a vacuum-electric 
servo deal that eliminates the floor pedal. 
‘The clutch engages as you open the throt- 
tle, and an overriding switch in the shift 
stick prevents gear-gnashing catastrophes. 
It may be available here, Chrysler says 
cautiously, later on. END 


Loosens Rusted Bolts 
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REX water HEATERS 


BEST BY SERVICE TEST FOR OVER 50 YEARS! 
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The CLEVELAND HEATER CO. 
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200 Amp. PORTABLE 
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Do-it-yourself— 


clean your 
carburetor. 
increase 
your gas 
mileage 


: 
i 


Gum and varnish deposits build up faster 
than you think in your carburetor. This 
kills carburetor efficiency and cuts gas 
mileage 10% or more. At today’s prices, 
that's a loss of about 3c a gallon, 


It's easy to avoid this waste by using 
Gumout to clean your carburetor. Just 
add Gumout to your gas tank. Gumout, a 
special solvent, cleans the fuel lines and 
carburetor while you drive. 


Gumout is used and recommended by 
carburetor specialists. Try Gumout for 
smoother engine performance and more 
miles per gallon of 
gosoline. 


Sold by service stations and 
auto supply stores everywhere. 
GUMOUT DIVISION 


Pennsylvania Refining Co. 
2670 Lisbon Road 


Cleveland 4, Ohie 
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NOW — Movable electrical outlets 
wherever you want them 


EQoctnosthi 


"4-FOOTER” KIT "0 ® 


mes. com 
lugs and polarized 

connector. Underwriters’ Laboratories listed. 
“Good Housekeeping” Seal. Purchase the 
4-footer kit, or the larger 15-footer, at your 
i tthe 4-footer by send- 


REPLACE YOUR 
WORN-OUT 

~ WOODEN 
HATCHWAY... 


«+ «and your basement entrance wil be weathertigh, good: 
looking — for a lifetime. A spring-balanced Bilco door floas 
open ata wouch,°.. locks securely... costs s0 lie. Aad you 
can install e yourself — in just 2 few hous! 


The Bilco Co., Dept. R102 
New Haven 5, Conn, 


AMERICA'S FINEST 
BASEMENT DOOR 
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Getting B 

Ce sed from page 206) 
owners do it all the time, and there’s no 
reason to toss away good brakes for new 
ones. Wheel cylinders are worth gambling 
on, if they look okay at inspection. Five 
to one isn’t bad odds, and how long you 
plan to keep the car can swing the deci- 
sion. Drums are seldom perfectly smooth 
after wearing out a set of linings, and if 
only lightly scored, don’t have them 
turned. But distinct grooves that also 
showed up in the lining should be re- 
moved by turning. Grooved lining must be 
replaced. 

If the master cylinder checks out okay 
and shows no trace of leakage, leave it 
alone. If it goes bad later, it won't affect 
the brakes. 

What about costs? A reline on one of 
the Big Three cars should run about $22. 
Heavier cars in the Lincoln-Caddy class 
with wider, thicker lining can cost $32 or 
more. Honing a wheel cylinder, installing 
new cups and pistons, plus bleeding the 
system runs about $4 a wheel, and should 
be done in pairs—if the left front needs 
it, do the right front, too. Drums average 
$2 to $2.20 per turning; replacements, 


| about $7, Squeal-silencing springs range 


from $4 to $5 per set of four depending 
on the make of car. A good brake job on a 
moderate-priced car should not be a sur- 
prise at $50. Beware of curb signs that 
shout complete brake jobs for $14. 

Did you get a good job? For the first 
500 miles the pedal won't feel right, and 
stopping may be slightly uneven. But if 
you feel a severe grab or pull to one side, 
head back to the brake shop. A wheel 


| cylinder may be hemorrhaging. Try the 


road test again. A 20-foot stop at 20 
mph. should be a breeze. 

Best of all, pull a wheel and take a look 
at the new linings, wheel cylinders and 
drums to be sure you got what you paid 
for. If anything looks flubbed over, go 
back to the shop and raise the roof. So 
few people do that you'll be a surprising 
exception. In this final inspection, make 
sure the mechanic has put back the rub- 
ber adjustment-slot covers. Otherwise, 
dirt and grit will soon make you a pre- 
ferred customer. 

Some shops will give you a free brake 
adjustment after the new linings have 
worn in. But this is about all the follow- 
up service you should expect. END 
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Can We Catch Up on A-Planes? 
[Continued jrom page 119) 
Piped to a stack, the engines’ radioac- 
tive exhaust was dissipated high above 
ground. Their metallic-fueled, water mod- 
erated reactor was the first to approach 
the high power required for an A-plane 
—but its size looked more suited to the 
engine room of the Queen Mary. (One 
reason, said GE: extra-heavy shielding, 
to let experimenters get near.) 

Similar, more-advanced secret trials fol- 
lowed—until the latest reactor’s controls 
failed, accidentally loosing enough radio- 
activity to contaminate 1,500 acres of the 
site. Pending repairs to the reactor if 
possible, tests halted. Still to be com- 
pleted was the first Idaho facility able to 
ground-test a flyable engine. 

That was the way our A-plane program 
stood as this was written. 

Why haven't we got an A-plane yet? 
The answer has two, parts. First come 
the enormous technical difficulties: 

‘The men in the A-plane are its biggest 
problem. Shielding must protect them 
from the radioactivity of a reactor of 
perhaps 300,000 kilowatts or more, power- 
ful enough to light a whole city; un- 
shielded, it would endanger a person a 
mile away. The shield will be the heav- 
t part of the plane—whose size, de- 
sign, ability even to fly at all, depend 
upon just how heavy the shield must be. 

And that hangs in turn upon the agon- 
izing question of how much radioactivity 
an A-plane crewman should be asked to 
take. For limited periods, instead of 
the usual ultraconservative standard for 
everyday exposure, something nearer an 
accepted “emergency” dose might apply. 
There has even been serious talk of one- 
shot crews who would use up a lifetime’s 
radiation allowance in a single flight and 
then, “burned out” in atomic workers’ 
slang, would be retired from A-plane 
duty. But recent advances in shielding 
promise a less extreme solutiot 

Specifications for the A-engine itself 
are an engineer's nightmare. The hotter 
it runs, the better—but the more nearly 
impossible to find materials that can 
stand up. The smaller the reactor, the 
simpler the problem of shielding and 
weight—but the more difficult to provide 
for an extreme rate of heat transfer, and 
for unimpeded flow of air or liquid metal 
through thousands of passages. Irrecon- 


ciuren comsinarion TRANSMISSION 
GOVT. CosT if 
262.00 


SALE! 


BUILD THE BEST! 


build quality money-saving 
knight-kits 


‘A PRODUCT OF ALLIED RADIO 


see them all in 


ALLIED'S 1959 


ELECTRONIC SUPPLY CATALOG 


FREE Catalog of 


ROBERTS ELECTRIC C 


PEE WEE "uses “LIFETIME” RADIO 


‘GUARANTEED—FOR YOUR Lire 


BUILD YOUR OWN! 
IT’S EASY—IT'S FUN = 
SAVE UP TO 50% 


INSTRUMENT 
BUY DIRECT ‘Ts 
+ SAVE ON + 
TILLERS + TRACTORS 


HAM KITS Hossy 


SAVE on Everything in Electronics 


=<“, WORLD'S LARGEST STOCKS: Every- 
f] thing for Experimenters, Builde: 
Amateurs, Servicemen, Enginee 
Hi-Fi enthusiasts. Get more for your 
money in Hi-Fi systems and compo- 
nents, including latest Stereo; save on 
build-your-own kn1aHT-K1Ts; recorders 
and tape; Amateur station equipment; 
TV tubes, antennas, accessories; test 
instruments; industrial electronic 
equipment—plus the world’s largest 
stocks of parts, tubes, transistors, tools 
BF tz books. Send today for your ras 
1959 ALLIED Catalog! 


EASY TERMS AVAILABLE 
ALLIED RADIO 
Everything in Electronics at Lowest Prices 


FREE CATALOG RED-E TRACTOR CO. 
8 price UST 2 Voth St, Richfield, Wis, 7 


ONE-MAN SAWMILL ::".° 


Fa Tr HOSA Pee Sent ha sb 
for bore aol fat — self lel yrs — ae 
Mattias ata te aes sn, OY 
Tats ifetine, No, cw needed Power with tractor 
N\., or ata seuiae. Gagianars gat ‘xceent res, Send tday 
fee FREE BOOK, 


en 


W MACHINERY CO. 


‘our 38th year 


BS Catalog 


100 N. Western Ave., Chicago 80, Ill. 
O Rush ree 1959 avirep 452-Page Catalog. 


weeks, Rider agents 
wanted, Earn your 


State, 


resruary 1959 271 


MIDGET MOTORS CORPORATION, ATHENS 2, OHIO 


YOU'RE LOOKING AT A PIECE OF 


ragon~Skin 


Not one of St. George's souvenirs, but 
an amazing new cutting tool. A “steel 
sandpaper” that sands, rasps, smooths. 


even, No rough sand “grits,” 
ho gouging. 


Skin Con"? Clag 1 


smoothing’ softest wood. 
‘and dust fall right through 
holes, Slap the sheet once and 
is clear! 


tet Hundreds of tbs oui, 
fund ‘outlasts sandpaper by far. 
Shapes hard Po woods, 


‘with scissors and wrap around 
sticks or dowels to make special 
tools. 


sok ro wes 
Dragon 


NEW LAPSTRAKE KITS 


FIRST AND OLDEST 
U-MAK-IT 22 
ttle 


MANUFACTURER 
ROW BOATS, OUTBOARDS, CABIN 
its. 
MAIL 35¢ (coin) for post. & hdlg. 
for ILLUSTRATED CATALOG 
Showing cll models 

including accessories, 

All you need to bui 
‘your own. 

U-MAK-IT PRODUCTS 
DELAND, FLA.— DEPT. 17 


212 porutaR science 


Can We Catch Up on A-Planes? 
cilable as these requirements look, how- 
ever, dedicated A-plane workers consider 
them a challenge. 

The sorrier side. The other side of our 
| A-plane’s earthbound status to date is a 
story of handicaps of a different sort. 

Given its first home in tar-paper shacks 
| in a state of disrepair, left over from the 
| wartime Thermal Diffusion Plant at Oak 
Ridge, Tenn., our A-plane program has 
been an ugly duckling from that inauspi- 
cious beginning. Early and influential op- 
position to it amounted to a veritable 
intrigue. Opponents of the project brought 
about its review in 1948 by a MIT sci- 
NEXT MONTH: Behind the scenes at 
our bustling missile base at Canaveral— 
where everything builds up to those 
tense seconds of the countdown. Don’t 
miss Frank Harvey's Close-Up on 
Canaveral... in March Popular Science. 


entific group, reportedly expecting an un- 
favorable verdict that would kill it; 
instead, the resulting Lexington Report 
endorsed it as feasible. 

Hampering later progress, say staunch 
friends of the program in Congress, have 
been divided responsibility, indecision, 
cutbacks in funds. Developing an A-plane 
is expensive business (only three nations 
could afford it, the U.S., England, and 
Russia, an expert has said) and Govern- 
ment economy waves have taken disas- 
trous effect. Plans to flight-test an A- 
powered B-36 were canceled in 1953; a 
supersonic A-bomber project, Weapon 
System 125A, was called off in 1956. 

‘And only last year, a “Fly Early” pro- 
posal to adapt an existing plane to A- 
power was rejected, on the ground that 
it would divert effort from the ideal A- 
plane we hope to get some day. With that 
Administration-backed decision, defense 
officials resigned themselves to seeing a 
Russian one fly first. 

What happens now? Can we catch up 
with the Russians, before swarms of Red 
A-planes menace us? That will be a “hot 
subject of inquiry” in the presen’ ion 
of Congress, prominent members promise. 
And if nothing else can spur our lagging 
program, perhaps the Sputnik-like shock 
of a publicly flaunted Russian A-plane 
will. Americans can only hope it will be 
in time. END 
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New Small Car Runs on aime 
[Continued from pege 1 
28-Ib. carbon-pile controller, 0% inches 
long. 

‘The Town-About’s accelerator is linked 
to the carbon-pile controller by a spring- 
loaded cable. When the driver presses on 
the accelerator, it is as if he were moving 
the lever of a rheostat. 

528 pounds of batteries. The little 
electric two-door coupe—that is the only 
body type offered—gets its current from 
a tray of 24 two-volt battery cells under 
its rear seat, The cells are replaceable in- 
dividually and have spillproof caps. To 
get at them, you fold the seat up against 
its back. The lead-acid batteries are con- 
ventional except that selenium has been 
alloyed with lead in them. This permits 
thinner plates to be used, thus knocking 
216 pounds off the car’s total weight. 
Even with the selenium, though, the bat- 
teries weigh 528 pounds. They also sup- 
ply current for the car’s lights, horn and 
windshield wipers. 

When fully depleted, they can be re- 
charged in seven hours. The rectifier 
needed for the job comes with the car. It 
can be plugged into any 110-volt outlet, 
and has an automatic control that pre- 
vents overcharging. The owner can either 
carry his rectifier with him—on a rack de- 
signed for it under the hood, which is the 
Town-About’s luggage compartment—or 
keep it in his garage. 

Most Town-About owners will want to 
recharge batteries during the night, and 
power companies will do their best to en- 
courage this practice, for they are eager 
to build up lucrative loads during the off- 
peak hours. That is why a number of them 
are sponsoring the Town-About and, to 
help advertise the car, buying it for their 
meter-readers to drive. 

Noise: “a faint whine.” The Town- 
About is very simple to handle, as you 
would expect, and nearly noiseless. You 
switch on the current with a key and then 
step on the accelerator. The only sound 
you hear as you move forward, except for 
the slight rumble of the car's body, is a 
faint whine from the motors. If you want 
to go backward, you press a button on the 
dash and again prod the accelerator. 
When you are halted at a stoplight, the 
car is wholly silent, for it isn’t using any 
current at all. 

On the steering post there is a hand 
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New Small Car Runs on Electricity 
shift with two positions: Low Range, for 
brisk takeoffs or climbing hills and Driv- 
ing Range, for average touring. 

‘The car has hydraulic brakes with 
drums two inches wide. The builders con- 
sidered using electricity itself to hold 
back the car, either by dynamic or regen- 
erative braking circuitry. But either sys- 
tem, though of proven effectiveness, would 
have increased the cost, weight and com- 
plexity of the car. Furthermore, they felt 
that the possibility of failure was greater 
with electrical than with hydraulic brakes. 

A voltmeter like a gas gauge. There is 
no oil gauge or temperature gauge on 
the Town-About’s instrument panel, of 
course, nor any hump in the floor, But 
there are three new dials on the dash: 
two ammeters and a voltmeter. The am- 
meters have conventional dials, and the 
driver of the Town-About merely has to 
make sure that they are registering alike. 
The voltmeter has had its face changed so 
that it reads like a gasoline gauge. Two- 
thirds of the range of the needle from 
“Full” to “Empty” is painted green. The 
remaining segment is two-thirds yellow, 
one-third red. When the needle has swung 
over to the red zone, it’s high time for the 
‘Town-About to head for the nearest 110- 
volt outlet and settle down for a recharge. 

But even if the car appears to die on the 
road, the batteries have a last-gasp recup- 
erative power that may take it back to its 
garage. The manufacturers say that if the 
driver will just sit there for five minutes 
with the power turned off, the batteries 
will recoup enough to sustain six more 
miles of driving at 30-m.p.h. 

Fiber-glass and aluminum, The body 
of the Town-About, which has torsion-bar 
suspension, is made of molded fiber-glass, 
like a Corvette’s, and weighs only 300 Ib. 
It covers a frame of welded aluminum 
tubing, strong enough to prevent crushing 
in case the Town-About should flip over. 

Ostensibly, the Town-About will seat 
four people, though two of them had bet- 
ter be small children. It is 1314 feet long, 
five feet wide, four feet nine inches high 
and has a wheelbase just a trifle less than 
eight feet long. 

Its makers declare that the Town-About 
is an ideal candidate for the second car in 
any urban or suburban family. Since it 
has no exhaust, they even tout it as one 
sure solution to the problem of smog. END 
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Inside the New Outboards 
[Continued from page 114) 


sults from fuel fall-out and condensation 
built up in the crankcase during low-speed 
operation. The operator feels it as a stag- 
gering ragged response to quick throttle 
opening. 

Further improvement on the Scott 60 
comes from three carburetors which feed 
individual cylinders at low speed but 
balance through a tube at high speeds. 
Scott engineers explained that the higher 
air velocity through the small venturis 
helps keep the fuel in the air stream. In 
this connection Outboard Marine feels 
that their thermostats help reduce pud- 
dling, and Mercury points to small bore 
design, lack of manifold, and internal reed 
valves as definitely beneficial. Tilted pow- 
er heads on some Mercury models also 
reduce the problem. 

A further nod towards automotive prac- 
tice is Scott's dash panel with red warn- 
ing lights to indicate battery discharge or 
engine overheating. 

This year, Scott boosted its 22-horse- 
power engine to 25 horses by piston, port, 
and manifold changes. In this power range 
all manufacturers appear to be aware of 
the water-skiing fraternity. A check of the 
listed power ratings indicates that you 
will have a choice between an engine that 
will definitely “get up” a skier, and a fish- 
erman’s model. The disappointing inter- 
mediate that couldn't quite bring skier 
and boat to planing speed is a thing of 
the past. 

Summing up. A discussion of the 1959 
models with outboard engineers brings to 
light a number of problems that have 
been licked in reaching the present state 
of refinement. This year’s outboards are 
on near par with automobiles for operat- 
ing ease, reliability and general faithful- 
ness. Unlike auto engineers, however, the 
outboard. men evidence a healthy indi- 
viduality. It is expressed in the widely 
separated thinking on bore sizes and cyl- 
inder arrangements. Whereas Scott, Out- 
board Marine, and others have large-bore 
cylinders, Mercury minces no words in 
pointing out a preference for small bores. 
On the other hand, Scott and Mercury 
both claim optimum compactness from 
vertical in-line cylinders, an important 
feature when two or more engines mount 
on the same transom. Johnson and Evin- 
rude, however, favor thé stiff, rugged 
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crankshaft they feel is inherent in the V-4. 

But outboard problems are by no 
means a closed book. Spark-plug life is 
still dubious, and although it would prob- 
ably be nice if non-additive fuel were gen- 
erally available, the facts are that the 
public will continue to operate on auto- 
mobile fuel and the outboard will have to 
live with it. 

‘An even greater problem seems to be 
oils, and one top engineer predicts the 
wider marketing of an outboard oil with 
special additives not cursed by deposit 
formations that break up and swirl about 
in the combustion chambers, some of 
them latching onto the spark plugs. 

Mechanical service from your outboard 
dealer in the future will be better. Build- 
ers have worked mightily to reduce the 
number of points where owners can jim- 
my them out of adjustment, An example 
of this is the fixed-jet carburetor used 
on some Mercury models. Nevertheless, 
convenience and high power breed their 
own complexities as they have in modern 
automobiles, and most outboard manufac- 
turers are now working on training pro- 
grams to keep dealer mechanics hep. 

Part of this year’s outboard trend re- 
sults from a catching-up period after last 
year’s extensive, and expensive, changes 
in production tooling. But another part 
shows a definite maturing and sense of 
public responsibility, The outboard in- 
dustry has grown up. Its leaders are very 
much concerned with making a safe, reli- 
able and manageable power plant for the 
family boat. Talk to them, and they'll tell 
you that part of the job belongs to the 
boat builder, and he’s been scrambling 
just as busily as the outboard boys to 
keep pace. In the past, engineering confu- 
sion and badly mismatched boats have 
sometimes resulted. Now, standardization 
groups of enginemen and boatmen are 
working together, to pin down factors 
you as an owner have little control over. 

Hull design, transom strength and di- 
mensions, control installations, and all 
the angles, connections, heights, curves, 
and offsets natural to a boat are rapidly 
getting the treatment that the SAE gave 
the automotive industry years ago. 

As a result, your ’59 boat-and-motor 
combination will be a lot less of a gamble 
than in the past. END 
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Here Come Aluminum Engines 


(Continued from page 97] 


head valves for 1961. Why a six? Because 
Chrysler’s iron V-8s are relatively new, 
and have plenty of room for future horse- 
power increases. Their six is old as the 
hills, and moderate owner use makes a 
six ideal for production in die-cast alumi- 
num with metal-sprayed aluminum liners. 

Ford drawing boards are littered with 
aluminum V-8s, sixes, and fours, backed 
by an impressive program of testing alu- 
minum replicas of every 1959 Ford-built 
engine. The Mercury-Lincoln engine is 
considered highly suitable for aluminum 
casting, with likely 1960 changes being 
use of this metal for the 
intake manifold, heads, 
and oil pan. Although 
one Ford engineer told 
Poputar Science, “We 
have no definite deadline 
for aluminum engines,” a 
four-cylinder industrial 
engine is reported to 
have been hastily rede- 
signed for aluminum so 
it can be dropped into 
Ford’s smaller car. 

In General Motors cir- 
cles Buick is developing 
an aluminum engine and 
has a general program of 
replacing iron with alu- 
minum. Oldsmobile built 
several aluminum V-8 
engines weighing 120 
pounds for block and heads. (Identical 
parts of cast iron weighed 330 pounds.) 
Most GM engines are overdue for replace- 
ment, having lately approached their lim- 
its of expansion, Reports indicate that 
GM plans a common engine for most 1960 
lines, somewhat as a common body is 
used in 1959. It is expected to appear first 
in cast iron, with bore-and-stroke differ- 
ences providing spacing between name- 
plates, A large version could show up 
later in aluminum for Cadillac. GM is be- 
lieved to be most likely to use permanent- 
mold aluminum V-8s—to make use of 
their tremendous iron-foundry capacity. 

“Chevrolittle’s” flat six, the engine be- 
ing readied for GM's light car, is de- 
signed for die casting, with 10 pre-pro- 
duction blocks being produced daily at 
the Tonawanda, New York, engine plant. 
Reynold’s new $88-million reduction 
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plant in Massena, New York, is planned 
to have an annual capacity of 100,000 
tons of aluminum, equal to more than two 
million V-8 blocks. 

Studebaker seems to have missed the 
stampede to aluminum, perhaps from pre- 
‘occupation with the new Lark. They are 
in a position to shift quickly, however, 
due to their association with Mercedes, 
a leader in building aluminum engines. 
For the present, Studebaker men are mum 
on aluminum. 

Who will be first and when? Tooling 
schedules indicate the first U. S. alumi- 
num engine may come in 
the 1960 model year. It 
could be GM's flat six, 
under light panel trucks 
‘such as used by the milk- 
man or baker. It’s doubt- 
ful if Ford will release 
anything in aluminum 
for 1960, though Thun- 
derbird could appear 
with an aluminum ver- 
sion of the present en- 
gine. Rambler may break 
through with their unique 
aluminum power plant. 
Another sleeper is the 
aluminum Chrysler six. 

By 1961, Cadillac, Im- 
perial and Lincoln may 
appear with aluminum 
engines supplying a sat- 
isfying performance wallop without penal- 
ties of horsepower or size increases. Other 
1961 engines will sprout aluminum in- 
take manifolds and radiators. 

Most qualified observers agree that by 
1962 there will be extensive use of alu- 
minum blocks, hoods, manifolds, radia- 
tors, wheels, bumpers, battery cables and 
wiring. Little doubt exists that within 10 
years auto makers will be the world’s 
largest users of aluminum. For motorists, 
this means spacious, 25- to 30-mile-per- 
gallon cars with all the performance a 
road allows. Harry F. Barr, chief engi- 
neer for Chevrolet, says, “When a practi- 
cal aluminum cylinder block is developed, 
we can look to a new specific output goal 
of one horsepower per pound of engine 
weight.” Specific output for cast-iron 
blocks now averages one horsepower for 
21% pounds of engine. END 
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BIG JOB BOOM FORECAST! 


Can You Get Ready in Time? 


Right now job opportunities are 
tight all along the line. Eeono- 
mists now predict a period of 
mild ups and downs. Look for 
the “big break” to come in the 
next three years, they say. That's 
when good jobs will ‘open up as 
never before. And men who are 
preparing themselves now will 
ride the crest of the boom, 


DARK OUTLOOK FOR 
UNSKILLED WORKERS 


‘Those with little or no train- 
ing will find the going tough. 
Fewer openings. More competi- 
tion for existing jobs. The tide 
is against the unskilled worker. 
It's getting stronger. Nor will 
the boom help. ‘The new oppor- 
tunities will go first to the 
skilled, next to the semi-skilled. 


BIGGEST DEMAND IN 
THESE FIELDS 

What's ahead? According to 
the best estimates, here are the 
industries due for the sharp- 
est employment rise: Heavy 
transportation equipment. Me- 
chanical, electrical, chemical, 
aeronautical and highway en- 
gineering. Industrial electronics. 


For Real Job Security—Get an I. C. S. Diploma! 
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All metals. Business services. 
Natural gas and oil. Paper prod- 
ucts. On the other end of the 
seale, employment may lag in 
agriculture and leather. Check 
the trends in your field. Are you 
prepared to switch, if necessary? 


GETTING YOURSELF 
READY—NOW 


Alll the experts agree: Educa- 
tion, skill, specialized training 
will ‘net the greatest rewards in 
the coming boom. The time you 
spend improving yourself is per- 
haps the wisest investment you 
can make right now. Your future 
success and happiness could 
hinge on your mastering a cer- 
tain subject or acquiring a sj 
cial skill. But there are obstacles. 
You may have a family to sup- 
port. Or a job to hold down. You 
may feel you're too old to learn, 


HOW L.C.S. CAN HELP YOU 


For the man who can take 
his. training hard and fast— 
without time off from his job 
or heavy expense—I.C.S. offers 
real advantages. A total of 259 
courses to choose from (see par- 
tial list below). A  spare-time 
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method that lets you progress 
as rapidly as you're able. Up- 
to-date, authoritative text ma- 
terial. ‘Thorough, personalized 
instruction, Industry-recognized 
diploma to graduates. LLCS. is 
the oldest and largest school ac- 
credited by the Accrediting Com- 
mission of the National Home 
Study Council. Its long list, of 
successful graduates reads like 
“Who's Who.” 

Can you be ready for the next 
job boom? You can if you act 
quickly. Your first step: mark 
and mail the coupon below. 
What you do right this minute 
may determine how you make 


out in the coming boom! 


‘THREE FREE BOOKS TELL 
HOW TO MEET NEXT JOB BOOM 
Get the details on the fi 
coffer the best jobs in the 
ate future, Get these three valu- 
able books free~(I) "How to 
Succeed" pocket-size gi 
‘advancement, (2) Sample lesson 
(Math.) demonstrating the 1.C.5, 
method, (3) Opportunity catalog 
fon the subject you check in the 
coupon. Just mail the coupon. 
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ational Home Study Counet 
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Buy One-Take Four more Free with membership 


including, if you wish... 
THE ORIGINAL BROADWAY CAST RECORDING © 


Mitisic Milam 


(Usvol reteil price, $5.98) 


STARRING 


Borbora Cook, Dovid Burns, Pert Kelton. 
With these BIG HIT Songs by 
MEREDITH WILLSON 


SEVENTY-SIX TROMBONES 
1S YOU, 17 MORE 


=> 
9. THE KING AND 1. Movie 
Modgert ond 


21. GEORGE SHEARING brings 
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TAKE ANY 5 of these Albums—including, 
if you wish, THE MUSIC MAN—as a new 
member of the Capitol Record Club! Choose 
4 free. ‘Then choose any $3.98 album for 
the fifth one. Ie is the only one of the five 
wwe ask you to pay for. 


As a new member you agree to buy as 
few as 6 additional records during the next 
12 months from over 200 to be offered. 
‘After that you may, resign, or retain your 
‘membership by buying as few as 3 albums 
annually with full bonus credit. 


MORE FREE ALBUMS! For the records you 
buy—by top recording artists, from Stokow- 
ski to Sinatra—you pay only the usual retail 


price plus a few cents shipping. Each time 
you buy 2 more records after your agreed 
upon 6 future selections, you choose a 12” 
long-play Bonus Album, worth $3.98 or 
$4.98, from a lise of current Capitol best 
seliers...absolutely FREE! 


UNLIMITED CHOICE. You join one division 
of the Club: Classical, Best-Seller Hits and 
Show Music, or Hi-Fi Jazz. Each month 
you receive the Record Club Review, describ- 
ing the month’s selections. If you want the 
selection in the division you joined, do 
nothing; it will come automatically. If you 
‘wish any of the ofber selections—or wish 20 
record at all that month—simply notify the 
Club on the form always provided. 


PICK YOUR § ALBUMS, NOW. You pay 


ne. OF the four free records, the | 
SD plees be yaar nemmsiions bernie fo 
selections or alternates from the Club dur 
the next 12 months—the other three 
Bonus Albums which will be earned w! 
you purchase your second, fourth and si 
additional albums (at the rate of at I 
fone every other month), but which 
‘given to you now, in advance. 


NO RISK! Send no money now. W! 
Albums come, if not delighted, return th 
within 7 days and all charges and mem! 
ship will be cancelled. Capitol Record Cl 
Inc., Dept. A-685, 160 Sixth Aveaue, N 
York 13, N.Y. 
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™ Yes, the latest edition of 
Britannica—the greatest 
treasure of knowledge ever 
published—is now being of- 
fered on a remarkable direct- 
from-the-publisher plan that 
puts this world-renowned ref- 
wary within reach of 
nily. All 24 volumes will 
pe placed in your home NOW, 
you pay for it later on cot 
venient budget terms. It's 
easy as buying a book a mont 
Savings Passed on to You 

You may wonder how we're 
able to make this truly ama: 
ing offer. First 
great demand 
cent set, we hi 
tremendous _p 
enormous printing materially 
reduces our costs and, under 
a remarkable direc 
publisher plan, we pass the 
savings on to you. 

New Edition is Profusely Illustrated 
‘The new, Britannica almost 
“televises” information with 
23,494 magnificent illustra- 
tions. But it does not merely 
show “attractive” p 
it is the work of 5,565 ¢ 
world’: ‘st authorities. 

Britannica in your home 
can give you the broad know!- 
edge that makes people listen 
when you talk, enabling you 
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All 24 Volumes Now... Pay Later 


subjects, 
Essential for Homework 
For students, Britannica is 
indispensable. It is the 
and most complete reference 
et published in America. Its 
develops the active, alert 
minds that bring success in 
school and later life 
Britannica has always been 
the symbol of a good home. It 
is a treasure house of knowl- 
edge that can open a richer, 
fuller, more successful life t 
every member of your family. 
review Booklet Offered FREE 
Simply fill in and mail thi 
coupon today, and we will 
send you without cost or 
obligation... a copy of our 
beautiful new booklet which 
contains an exciting preview 
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the | on of Eney- 
clopaedia Britannica, Send no 
money—not even for postage. 
It’s yours absolutely fre 

Incolorso beautifully etched 
it gives the illusion of a third 
dimension, you will see art 
treasures of famous museums, 
world landmarks, scientific 
wonders. Also pictured is the 
most magnificent scenery on 
the North American 
nent, a cruise through France, 
the myst us Orient, a Pa- 
cific island, and a rocket trip 
to the moon, 

Offer Limited 

Just nas we receive 
your cou we will send 
your illustrated, free booklet, 
There is no obligation, of 
course. However, this offer is 
necessarily li 


coupon foday. 


‘Chicago 11, tines 


ig, Toronto, Out 


